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(54) Photosensitive resin composition, image recording material, and planographic printing 
plate using the same 

(57) Disclosed is an image recording material or photosensitive resin composition comprising: 

(A-1) a phenolic polymer having a structural unit represented by the following general formula l-(l) on a polymer 
backbone: 

(A-2) a polymer which has a structural unit represented by the following general formula ll-(1) as a polymer back- 
bone or a structural unit represented by the following general formula ll-(2) as a side chain attached to a polymer 
backbone and which has a phenolic hydroxyl group; or 

{A-3) a mixture conrprising a polymer having a phenolic hydroxyl group and a polymer which has a structural unit 
represented by the following general formula II-(1) as a polymer backbone or a structural unit represented by the 
following general formula ll-(2) as a side chain of attached to a polymer Ijackbone; and 

(B) an infrared ray absorbing agent Also disclosed are planographic printing plates using the akx)ve-descrifc>ed 
image recording material and photosensitive resin composition. 
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Description 

BACKGROUND OF THE INVENTDN 
Reld of the Invention 

[0001] The present invention relates to a photosensitive resin composition or image recording material which can be 
used as a material for a planographic printing plate, a color proof, a photoresist, or a color filter and also to a piano- 
graphic printing plate using the photosensitive resin composition or image recording material. More specifically, the 
present invention relates to a negative- or positive-type photosensitive resin composition or image recording material 
which can be used as a material for a planographic printing plate in a so-called direct plate making process in which the 
material can be directly insaibed by scanning an infrared laser according to digital signals from a computer or the lilce. 
Further, the present invention relates to a planographic printing plate using the photosensitive resin composition and 
image recording material. 

Description of the Related Art 

[0002] Owing to the remarkable developments in lasers in recent years, solid state lasers and semiconductor lasers 
(hereinafter, occasionally referred to as Infrared lasers^ devices, which emit infrared rays mainly in a wavelength range 
of from 760 to 1200 nm and have a high output power in spite of their small size, have become easily available. These 
infrared lasers are extremely effective as recording light sources in a direct plate making process in which a material for 
the printing plate is directly inscribed using digital data from a computer or the like. Accordingly in recent years, there 
has been a growing demand for a photosensitive resin composition or image recording material, which is highly sensi- 
tive to these infrared recording light sources, namely for a photosensitive resin composition or image recording material 
which causes a photochemical reaction or the like when irradiated with infrared rays and whose solubility in a develop- 
ing solution largely changes. 

[0003] An example of the photosensitive resin composition or image recording material which can be recorded by 
such an infrared laser is the composition or recording material which Is disclosed in U. S. Patent No. 4,708,925 and 
which is composed of an onium salt a phenolic resin, and a spectral sensitizer. This composition or recording material 
is a positive-type image recording material which uses the onium salt component and the phenolic resin component to 
inhibit dissolution in a developing solution. 

[0004] On the other hand, an example of a negative-type image recording material is disclosed in Japanese Patent 
Appfication Laid-Open (JP-A) No. 8-276,558. This recording material comprises a substance which absorbs light to 
generate heat, an alkali-soluble resin, and a specific phenol derivative which has 4-8 benzene rings in the molecule. 
[0005] However, none of these photosensitive resin compositions and image recording materials had sufficient sen- 
sitivity to laser exposure. Despite various attempts thitherto made to increase the sensitivity of these recording materi- 
als, generally, any steps taken to increase the sensitivity of these recording materials tended to impair the storage 
stability of the recording materials. In particular, poor storage stability under high humidity conditions presented a prob- 
lem. 

SUMMARY OF THE INVENTION 

[0006] An object of the present invention is to provide a photosensitive resin composition or image recording material 
which can be directly inscribed using an infrared ray emitting solid state laser or semiconductor laser according to digital 
data from a computer or the like and which has a high sensitivity to the infrared laser and superior storage stability 
under highly humid conditions. Another object of the present invention is to provide a planographic printing plate using 
the photosensitive resin compositions or image recording materials. 

[0007] The present inventors have conducted intense studies of the components of a photosensitive resin composi- 
tion or recording material which can be directly inscribed by scanning an Infrared ray As a result, they have found that 
tine use as a binder polymer of a phenolic polymer which has on a polymer main chain a structural unit represented by 
the following general formula l-(1) having a specific functional group and has a molecular weight of 1000 or more makes 
it possible to increase tiie film density of the photosensitive film of tiie image recording material since tiie specific func- 
tional group strongly interacts with an adjacent phenolic hydroxyl group in tiie binder. 

[0008] Accordingly, the above-mentioned objects can be achieved by the following Image recording material and by 
a planographic printing plate using the image recording material. 

[0009] The image recording material of the present Invetion conprises (a) a phenolic polymer, which has on a polymer 
main chain a structural unit represented by the following general formula I-(1) and has a molecular weight of 1000 or 
more, and (b) an infrared ray absorbing agent 
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wherein Ar^ represents an aromatic hydrocartx>n ring which may have a subslrluerrt group; R"* and may be the same 
or different and each represent a hydrogen atom or a hydrocartwn group having 1 2 or less carbon atoms; n is an integer 
of 1 to 3; r is an integer chosen in accordance with the molecular weight; X represents a divalent linking group; Y rep- 
resents either a dito quadrivalent linking group having at least one partial structure selected from the following Y"" 
groups or a terminal group tesminated with a hydrogen atom; and Z is absent when Y is a terminal group, but Z repre- 
sents either a mono to quadrivalent linking gropp or a terminal group when Y is a linking group. 
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[001 Q] Tlie planographic printing plate of the present invention comprises a substrate having thereon a photosensitive 
so layer composed of the above-descrbed image recording layer. 

[0011] Where the image recording material and the planographic printing plate using the image recording material 
are of a negative type, they comprise a compound (c) cross-linkable by the action of an acid aiKl a compound (d) which 
generates an acid by the action of heat in addition to the above-descrbed componerrts. 

[001 2] Where the image reconfing material and the planographic printing plate using the image recording material 
55 are of a positive type, an onium-type infrared ray absorbing agent is suitably used as an infrared ray absortnng agent 
(b). 

[001 3] As another aspect of the invention, the present inventors have found that the use as a binder polymer of a pol- 
ymer (a), which has a structural urtit in which the hydrogen atom of a phenolic hydrcocyl group is substituted with a spe- 
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cific functional group -X-Y^-Z*, namely a polymer teving at least the structural unit represented by the general formula 
ll-(1) or the structural unit represented by the general formula ll-(2) and further a phenolic hydroxyl group, makes it pos- 
sible to Increase the film density of the photosensitive film of the photosensitive resin composition since the specific 
functional group strongly interacts with an adjacent phenolic hydroxyl group in the binder. 
5 [001 4] Accordingly, the above-mentioned objects can be achieved by the following photosensitive resin conpositions 
[A] to [D] and planographic printing plates. 

[0015] The photosensitive resin composition [A] of the present invention conrtprises a polymer which has at least a 
structural unit represented by the following general formula IK1 ) as a polymer backbone or a structural unit represented 
by the following general formula IK2) as a side chain finted to a polymer backbone and further a phenolic hydroxyl 
10 group. 



IS 



20 




II-(l) 
II-(2) 



wherein Ar represents an aromatic hydrocarbon ring which may have a substituent group; X represents a divalent link- 
25 ing group; represents a divalent linking group having at least one partial structure selected from the following Y'"' 
groups; 2' represents a monovalent terminal group; and X^ represents a single bond or a divalent linking group which 
contains one or more atoms selected from C. H. N, O. and S and which has 20 or less carbon atoms. 
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[001 6] The photosensitive resin composition [B] of the present invention conrprises a polymer, whfch has at least a 
structural unit represented by the following general formula II- (1) as a polymer backbone or a structural unit repre- 
sented by the following general formula II- (2) as a side chain linked to a polymer backbone, and a polymer which has 

40 a phenolic hydroxyl group. 

[0017] The photosensitive resin compositions of the present invention [C] and [D] further comprise an infrared ray 
absorbing agent (b) in addition to the photosensitive resin compositions [A] and [B], respectively. 
[0018] The planographic printing plate of the present invention comprises a substrate having thereon a photosensitive 
layer composed of any one selected from the photosensitive resin compositions [A] to [D]. 

45 [001 9] Where the image recording material and planographic printing plate using the image recording material are of 
a negative type, they comprise a compound (c) cross-linkable by the action of an add and a compound (d) which gen- 
erates an add by the action of heal in addition to the above-described components. 

[0020] Where the image recording material and the planographic printing plate using the image recording material 
are of a positive type, an onium-type Infrared ray absorbing agent is suitably used as an infrared ray absorbing agent 
so (b). 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0021] The photosensitive composition or image recording material of the present invention and the planographic 
55 printing plate using the photosensitive composition or image recording material of the present invention will now be 
explained in more detail. 
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[(a) a phenolic polymer which has on a polymer main chain a stmctural unit represented by the general formula l-(1)] 

[0022] The Image recording material of the present invention uses as a polymer material for a tender a phenolic pol- 
ymer which has on a polymer main chain a structural unit represented by the above geneial fbmiula I- (1) and has a 
molecular weight of 1000 or more (and hereinafter may simply be refered to as "phenolic polymer^. This phenolic pol- 
ymer is a novolak-type polymeric compound having on a main and/or side chain a structural unit derived from a phe- 
nolic stmclure having a specific -X-Y-Z functional group (a compound having this structure may simply be referred to as 
a "phenolic compound" hereinafter). 

[0023] In the genenal formula l-(1), Ar"* represents an aromatic hydrocartx)n ring which may have a substituent group. 
Because of the availability thereof as a raw material, the aromatic hydrocart)on ring is preferably a benzene ring, a 
naphthalene ring, or an anthracene ring. Examples of preferable substituent groups may include a halogen atom, an 
alkyi group having 12 or less cartron atonts, an altoxy group, an alkylthio group, a cyano group, a nitro group, and a 
trifluoromethyl group. In view of the high sensitivity thereof, particulariy preferable is a benzene or naphthalene ring, 
which may or may not have a substituent group. When the benzene or naphthalene ring has a substituent group, par- 
ticulariy preferable as the substituent are a halogen atom, an alkyI group having 6 or less carbon atoms, an alkoxy 
group, an alkylthio group, and a nitro group. 

[0024] and may be the same or different and each represent a hydrogen atom or a hydrocarbon group having 
12 or less cartoon atoms. Because of the ease with wrtiich the compound is synthesized. H is preferable that and 
are each a hydrogen atom or a methyl group. 

[0025] Moreover, in the general formula l-(1). n is an integer of from 1 to 3 so that n units of hydrcxyl groups are posi- 
tioned on any site in A^: and r is an integer selected in accordance with the molecular weight 
[0026] In the general formula l-(1 ). X represents a divalent linking group: Y represents either a di- to quadrivalent link- 
ing group having at least one partial structure selected from the afbresakJ Y^ groups or a terminal group terminated with 
a hydrogen atom: and Z is absent when Y is a terminal group, but Z represents either a mono- to quadrivalent linking 
group or a terminal group when Y is a linking group. 
[0027] Details of X in the general formula l-(1 ) are given below. 

{0028] As stated previously, X represents a divalent linking group. More specifically. X represents a single bond or a 
divalent hydrocartxjn linking group which may have a substituent group. Preferable as the hydrocarbon linking group are 
a linear alkylene group having 1 to 18 cartwn atoms, a linear, branched, or cyclic group having 2 to 18 cartx)n atoms, 
an alkynylene group having 2 to 8 cartoon atoms, and an aryiene group having 6 to 20 carbon atoms. 
[0029] Specific examples of X may include a methylene group, an ethylene group, a propylene group, a butylene 
group, an isopropylene group, a cydohexylene group, a phenylene group, a tolylene group, and a biphenylene group. 
Among these groups, the groups represented by the following structures are particularly preferable. 



-CH=CH-, -CH=CH-CH=CH- , -< , and — CsC— 



[0030] When these linking groups have substituent groups, examples of preferable substituent groups may include an 
alkoxy group having 12 or less carbon atoms, a halogen atom, and a hydroxyl group. 
[0031] Details of Y in the general formula 1-(1) are given below. 

[0032] Y represents either a linking group linked to Z described later or a terminal group terminated with a hydrogen 
atom. When Y represents a linking group, the group may be of any valence between divalent and quadrivalent and is a 
group known to produce a strong interaction vwth a phenolic hydroxyl group. More specifically, Y has any of the following 
partial stoictures. 
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[0033] has the following partial structure" means that Y. which is a linking group or a terminal group, has at least 
one of the partial structures listed alx)ve. Therefore. Y may have a plurality of these partial structures. Accordingly. Y 
may be a partial structure itself selected from the Y^ groups, a group conprising a plurality of these partial structures 
linked together, or a group comprising any of these partial structures and other hydrocartx)n groups linked together. 
10034] Particularly, in the general fomiula l-(1). specific examples of preferable compounds having the above- 
desCTibed partial structure may include amides, sulfonamides, imides, ureas, urethanes, thioureas, carboxylic adds, 
cartwxylate esters, and sulfonate esters. 
[0035] Details of Z in the general fonnula l-(1) are given below. 

[0036] Z is absent when Y is a terminal group, but Z represents either a mono- to quadrivalent linking group or a ter- 
minal group when Y is a linking group. Where Z is divalent or greater, the remaining 1 to 3 bonds of Z are linked to Y in 
other structural units which are represented by the general formula l-(1) and constitute the phenolic polymer. Thus, 
these may be 1 to 3 linkages between 2 and Y That is, a state where Z is owned jointly by these structural units, namely 
a cross-linked state, is created. 

[0037] Preferably. Z is a hydrocart>on-based linking group which may have a substituent group. Preferable as the 
hydrocarbon-based linking group are a linear, branched, or cyclic alkylene or alkyi group having 1 to 1 8 carbon atoms; 
an arylene or aryl groups having 6 to 20 carbon atoms; a linear, branched, or cyclic alkenylene or alkenyl group having 
2 to 18 carbon atoms; and a linear, branched, or cyclic alkynylene or alkynyl group having 2 to 18 carbon atoms. 
[0038] Where Z is monovalent, specific examples of preferable Z may include a methyl group, an ethyl group, a propyl 
group, an isopropyi group, a butyl group, an isobutyl group, a tertiary butyl group, a secondary butyl group, a pentyl 
group! a hexyi group, a cydopentyl group, a cydohexyl group, an octyl group, a benzyl group, a phenyl group, a naphthyl 
group, an anthracenyl group, an aliyi group, and a vinyl group. 

[0039] Where Z is divalent or greater, preferable as Z are the groups which result from the above-mentioned mono- 
valent groups by eliminating therefrom hydrogen atoms in numbers corresponding to the valence. 
[0040] Where Z has a substituent groi^, exanples of preferable substituent groups may indude an alkoxy group hav- 
ing 12 or less carbon atoms, a halogen atom, and a hydrocyl group. 

[0041] The phenolic polymer, which is suitably used in the image recording material of the present invention and 
which has on a main chain the stmctural unit represented by the general formula l-(1). is synthesized, for example, by 
a dehydrating polycondensation from a phenol compound Z-Y-X-{Ari)-(OH)n and a cartonyl compound. Specific exam- 
ples of the phenol compounds may indude. but are not limited to, the following compounds. 
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[0042] Among the phenolic polymers which are synthesized from the phenol compounds listed above and have the 
structural units represented by the general formula l-(1), particularly preferable from the standpoint of the ability to pro- 
mote development is a polymer in which X of the structural unit is a divalent linldng group which may have a substituent 
group and has 2 carbon atoms, namely an ethylene group which may have a substituent group. In addition, it is partic- 
ularly preferable that Y has an amide or urea structure because such a structure can strongly interact with the phenolic 
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hydroxyi portion of the polymer. 

[0043] The aromatic hydrocartx)n ring in the general formula ) may have 1 to 3 hydroxyi groups at any of o-, m- 
, and p-positions with respect to the specific functional group -X-Y-Z. but it is particularly preferable that the phenolic 
polymer have one hydroxyi group at a p-position from the standpoint of suitability for synthesis. 

5 [0044] Further, it is preferable that the phenolic polymer of the present invention is a phenolic polymer which has a 
dissociative active hydrogen atom in the -X-Y-Z group. The term "dissociative hydrogen atom" as used herein means a 
hydrogen atom which is dissociative in terms of a pKa range of from 4 to 15. Furthermore, it is preferable that the hydro- 
gen atom is dissociative in temis of a pKa range of from 5 to 13 from the standpoint of developability. 
[0045] It is particularly preferable that the above-desaibed dissociative hydrogen atom is present in the Y portion of 

10 -X-Y-Z. In this case, Y is preferably a group having at least one partial structure selected from the following Y^ group. 
More specifically. Y may be a partial structure itself selected from tiie Y^ groups, a group comprising a plurality of these 
partial structures linked together. Moreover, Y may be a group conriprising tfie partial structure Y^ combined with the 
partial structure Y^ which is an ordinary partial structure of Y. or a group con^rising the partial structures Y^ and other 
hydrocartx>n group linked together. 
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[0046] The phenolic polymer of the present invention can be synthesized by a known method. The phenolic polymer 
25 may be a homopolymer of tine phenol compounds listed previously or a copolymer produced from a combination of two 
or more of the phenol conpounds listed previously. 

[0047] Next methods for syntiiesizing a phenolic polymer which has on a polymer backbone a structural unit repre- 
sented by the general formula l-{1) are described in more details. Examples of the ordinary method may include the fol- 
lowing synthesis schemes (a) and (b). 
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Synthesis Scheme (a) 
[0048] 
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Phenolic Compound S Phenolic polymer represented 

by the general formula I- (1) 



[0049] According to the synthesis scheme (a), a phenolic polymer, which has on a polymer backbone a structural unit 
represented by the general formula l-(1). can be synthesized by canying out a dehydrating polycondensation between 
a phenol compound S and an active cartxxiyl compound In the presence of an acid catalyst. 
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Synthesis Scheme (b) 
[0050] 
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Phenolic Compound T Phenolic polymer represented 

by the general formula I- (1) 

20 

[0051] In the formulas, represents a hydrogen atom or an alky! group having 12 or less carbon atoms, preferably 
a hydrogen atom or a methyl group: and q is an integer of 1 to 4. 

[0052] According to the synthesis scheme (b), the phenolic polymer, which has on a polymer backbone a structural 
25 unit represented by the general formula l-(1). can be synthesized by carrying out a (R30H)-elimlnating polycondensa- 
tion of a phenolic corrpound T in the presence of an add catalyst 

[0053] In the synthesis schemes (a) and (b). it is also possible to form a copolymer by copolymerizing the phenofic 
corrpound S or T with other phenolic compound U shown below. In this case, the proportion of the structural unit 
derived from the phenolic compound U is preferably 0 to 98% by weight and more preferably 0 to 90% by weight in the 
30 copolymer obtained. When the proportion is more than 98% by weight the effects of the present invention cannot be 
obtained. 
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Phenolic Compound U 



wherein PP represents a hydrogen atom, an alky! group having 12 or less carbon atoms, a halogen atom, or an oxygen 
group substituted with a hydrogen atom or an alkyi group having 12 or less carbon atoms. 
[0054] In particular, R° is preferably a hydrogen atom, a methyl group, an ethyl group, a propyl group, a t-butyl group, 
a t-octyl group, a benzyl group, a phenyl group, a methoxy group, an ethoxy group, a chloro group, a bromo group, a 
45 fluoro group, or a hydroxyl group. 

[0055] In the present invention, the weight average molecular weight of the phenolic polymer is preferably 1 ,000 or 
more and more preferat>!y in a range of from 2.000 to 200.000. In this case, r in the general formula l-(1) is an integer 
of any value which enables the polymer to take a molecular weight in the above-described range. The number average 
molecular weight is preferably 1,000 or more and more preferably in a range of from 2,000 to 150,000. TTie index of 
50 polydispersity is preferably 1 or more and more preferably in a range of from 1 . 1 to 1 0. 

[0056] The phenolic polymers for use in the present invention may be used alone or in a combinatk3n of two or more 
of them. 

[0057] The proportion of the phenolic polymer in the image recording material is from 5 to 98% by weight, more pref- 
erably from 20 to 90% by weight, based on the weight of the total solid component of the image recording material. 
55 When the proportion is less than 5% by weight the ability to form a film is poor. On the other hand, when the proportion 
is more than 98% by weight, an image cannot be formed. 

[0058] In the phenolic polymer constituting the image recording material of the present invention, the density of the 
photosensitive film of the image recording material can be increased, since the specific functional group -X-Y-Z in the 



39 



EP09K123A2 

polymer strongly interacts with the phenolic hydroxyl group to form a tied bond. As a result, the film thus formed has 
such a high density that improves the intra-f ilm transmissivity of heat obtained by the light-to-heat conversion at the time 
of laser exposure. Further, since the ability to promote development Is enhanced, the high sensitivity of the image 
recording material can be achieved. Furthermore, the high density of the film makes the image recording material less 
susceptible to external influences such as humidity and temperature. Consequently, the storage stability of the image 
recording material can also be enhanced. 

[0059] Examples of the solvent which can be used for the synthesis of the phenolic polymer used in the present inven- 
tion tnay include tetrahydrofuran, ethylene dichloride. cydohexanone. methyl ethyl ketone, acetone, methanol, elhanol. 
ethylene glycol monomethyl ether, ethylene glycol monoethyi ether, 2-methoxyethyl acetate, diethylene glycol dimethyl 
ether. 1-methoxy-2-propanol. 1-methoxy-2-propyl acetate, N,N-dimethylformamide, N.N-dimethylacetamide, toluene, 
ethyl acetate, methyl lactate, ethyl lactate, dimethyl sulfoxide, and water. 
[0060] These solvents may be used atone or in a combination of two or more thereof. 

[0061 ] Next, a photosensitive resin composition as another aspect of the present invention and a planographic print- 
ing plate using It will be explained in details, ((a') a polymer which has at least a structural unit represented by the gen- 
eral formula IK1) or ll-(2) and further a phenolic hydroxyl group] 

[0062] In a photosensitive resin composition as another aspect of the present invention, it is preferable to use as a 
binder a polymer which has at least a structural unit represented by the general formula ll-(1 ) or ll-(2) and further a phe- 
nolic hydro)^ group (which may be refen-ed to as "binder polymer hereinafter). 

[0063] In particular, the present invention uses either a polymer having as a polymer backbone at least a structural 
unit represented by the general formula ll-{1) in which the hydrogen atom of a phenolic hydroxy! group is substituted 
with a specific functional group -X-Y'-Z via an aromatic hydrocarbon ring Ar in the structural unit or a polymer having 
as a side chain of the polymer at least a structural unit represented by the general formula ll-(2) in which the hydrogen 
atom of a phenolic hydroxyl group is substituted with a specific functional group -X-r-Z" via an aromatic hydrocarbon 
ring Ar in the same manner as described above and further having a phenolic hydroxyl group (this polymer may be 
refenred to as iDinder polymer il-r hereinafter). 

[0064] Alternatively, the present invention uses a polymer blend composed of a polymer having as a polymer back- 
bone at least a structural unit represented by the general formula ll-(1). in which the hydrogen atom of a phenolic 
hydroxyl group is substituted with a specific functional group -X-Y-r via an aromatic hydrocartxjn ring Ar in the struc- 
tural unit, or a polymer having as a side chain of the polymer at least a structural unit represented by the general formula 
ll-(2), in which the hydrogen atom of a phenolic hydroxyl group is substituted with a specific functional group -X-T-Z' via 
an aromatic hydrocarbon ring Ar in the same manner as described above, and of a polymer having a phenolic hydroxyl 
group (this polymer blend may be hereinafter referred to as l>inder polymer II-IH. 

[0065] Therefore, a commercially available polymer canning a phenolic hydroxyl group or a commercially available 
polymer carrying no phenolic hydroxyl group can become a polymer used in the present invention when the polymer 
structure is altered such that it has at least the structural unit represented by the general formula ll-(1) or ll-{2). In the 
present invention, the fomier type of polymer may be used alone or alternatively the latter type of polymer may be used 
in a blend with a commercially available polymer having a phenolic hydroxy! group. 

[0066] In the general formulas !l-(1) and ll-(2). Ar represents an aromatic hydrocarbon ring which may have a substit- 
uent group. Because of availabifity as a raw material, preferable as the aromatic hydrocarbon ring are a benzene ring, 
a naphthalene ring, and an anthracene ring. Examples of preferable subst'rtuent groups may include a halogen atom, 
an alkyi group having 1 2 or less cartwn atoms, an alkoxy group, an alkylthio group, a cyano group, a nitro group, and a 
trifluoromethyl group. In view of the high sensitivity thereof, a benzene ring or a naphthalene ring is preferable, and a 
benzene ring is particularly preferable. Ar may have or may not have a substituent. When Ar has a substituent. partic- 
ularly preferable as the substituent group are a halogen atom, an alkyI group having 6 or less carbon atoms, an alkoxy 
group, an alkylthio group, and a nitro group. 

[0067] In the general formulas ll-(1) and ll-(2). X represents a divalent linking group; T represents a divalent linking 
group having at least one partial structure selected from the aforesaid groups, and Z represents a monovalent ter- 
minal group. 

[0068] X in the general formulas ll-(1) and ll-(2) is defined as in the general formula l-(1) described previously. 
[0069] Details of Y' in the general formulas ll-(1) and n-(2) are given below. 

[0070] Y' represents a divalent linking group linked to Z' and has the following partial structure. The partial structures 
listed in the following Y'"" group are each a divalent linking group provided with a dissociative active hydrogen atom. The 
term "a dissociative hydrogen atom" as used herein means a hydrogen atom which is dissociative in a pKa range of 
from 4 to 15 and is known to cause a strong interaction with a phenolic hydroxyl group. Besides, the depiction given 
below does not specify the liriking direction of linking groups. 
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[0071] T has the following partial structure" means that Y*, which is a linking group, has at least one partial structure 
selected from the groups listed above Therefore, Y may have a plurality of these partial structures. Accordingly. Y' 
may be the partial structure itself, a group comprising a plurality of these partial structures linked together, or a group 
comprising any of these partial structures and other hydrocarbon groups linked together. 

[0072] Particularly in the general formulas ll-(1 ) and 1 1-(2). specific examples of preferable compounds having such a 
partial stmcture may include amides, sulfonamides, Imides, ureas, urethanes, thioureas. cart>oxylic acids, carboxylate 
acid esters, and sdfbnate esters. 

[0073] Among groups, particularly preferred examples of the linking group are listed below. However, it should be 
noted that the present invention is not limited by these examples and that the depiction given below does not specify 
the finking direction of linking groups. 
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[0074] Details of Z in the general formulas ll-{1) and ll-(2) are given below. 

[0075] Z* represents a monovalent terminal group. Preferably. Z is a hydrocartXMi grotp which may have a sut«tituent 
group. Examples of preferable hydrocarbon groups may include a linear, branched, or cyclic alkyl group having 1 to 18 
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carbon atoms; an aryt groups having 6 to 20 cartoon atoms; a linear, branched, or cyclic alkenyl group having 2 to 18 
carbon atoms; and a linear, branched, or cyclic alkynyl group having 2 to 18 carbon atoms. 
[0076] Specific examples of preferable Z may include a methyl group, an ethyl group, a propyl group, an isopropyl 
group, a butyl group, an isobutyl group, a tertiary butyl group, a secondary butyl group, a pentyi group, a hexyl group, a 
5 cydopentyl group, a cydohexyl group, an octyl group, a benzyl group, a mesityl group, a tdyl group, a phenyl group, a 
naphthyl group, an anthracenyl group, an allyl group, and a vinyl group. 

[0077] Where Z is has a substituent group, examples of preferable substituent groups may include an alkoxy group 
having 12 or less cartwn atoms, a halogen atom, and a hydroxyl group. 
[0078] Details of in the general fonnula ll-(2) are given below. 

10 [0079] represents either a single bond or a divalent linking group which contains at least one atom selected from 
C, H. N. O and S. and which has 20 or less carbon atoms. Among them, particularly preferable are a single bond, an 
amido linkage, a urea linkage, a urethane linkage, an ester linkage, an ether linkage, and a divalent alkylene linking 
group containing any of the foregoing linkages. Preferable as the alkylene linking group are a methylene group, an eth- 
ylene group, a propylene group, and the like. 

15 [0080] It is particularly preferable that the binder polymer used in the photosensitive resin composition of the present 
invention is a polymer which has at least a structural unit represented by the following general formula ll-(3) or ll-(4) 
among the polymers having at least a stnjctural unit represented by the following general formula ll-(1) or II-(2). 
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[0081] In the general formula II- (3), Ar^ represents a benzene ring, a naphthalene ring, or an anthracene ring, which 
may have a substituent group. and may be the same or different and each represent a hydrogen atom or a hydro- 
cartx)n group having 1 2 or less caibon atoms, r is an integer of 1 to 4. 
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[0082] In the general formula ll-(4), Ar^ represents a benzene ring, a naphthalene ring, or an anthracene ring, which 
45 may have a substituent group. represents a hydrogen atom or a methyl group. X^ represents either a single bond or 
a divalent linking group which contains at least one atom selected from C, H, N. O and S. and which has 20 or less car- 
bon atoms, r is an integer of 1 to 4. 

[0083] Ar^ of the general formula ll-(3) and Ar^ of the general formula II-(4) may have the other substituent groups 
listed for Ar in the general formulas ll-(1) and ll-(2). 
50 [0084] Specific exarrples of the structural units represented by the general formula ll-(3) or ll-(4) may indude, but are 
not limited to. the following structures. 
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Tabte 9 (continued) 
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[0085] TTie -X-Y'-Z portions in K-1 to K-6, which are each a structural unit represented by the general formula ll-(3) 
or iI-{4). represent, respectively, the functional groups listed in Table 9. For example, when a binder polymer uses K-1 
as the strndural unit and M-1 as the functional group -X-Y-Z', the binder polymer comprises the following structure. 
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[0086] Among the structural units represented by the general formula ll-(3) or ll-(4) for the binder polymers in the 
present invention, a structural urtt in which X is a single bond is particularly preferable from the standpoint of suitability 
to production process in synthesis. 

[0087] Moreover, r has a dissociative active hydrogen atom. The dissociative hydrogen atom is dissociative in a pKa 
range of from 4 to 15. r is preferably a partial sfructure selected from the following groups. Among these partial 
structures, particularly preferable is an amide structure or a urea structure, since such a structure exhibits a strong 
bonding property to hydrogen and increases penefraiion of a developing solution into f flms. 
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[0088] Tlie binder polymer according to the present Inventton can be synthesized and blended by a known method. 
[0089] The binder polymer may be a homopolymer having at least a structural unit represented by the general formula 
ll-(1) or ll-(2) and further a phenolic hydroxyl group, as indicated by the binder polymer ll-l. Alternatively, the binder pol- 
ymer may be a Wend composed of a homopolymer having at least a structural unH represented by the general formula 
ll-(1) or IK2) and of a pdymer made up of structural units having a phenoTic hydroxyl group, as indicated by the binder 
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polymer ll-ll. 

[0090] Next, the synthesis methcxis of the binder polymers used In the present invention will be explained in detail. 
Exanrples of ordinary methods may include the following (a) and (b). 

(a) A method in which -X-Y'-Z' is introduced into a phenolic hydroxy! group of a polymer having the phenofic 
hydroxyl group on a main and/or side chain by a polymer reaction: 

(b) A method in which structural units, which have structural units represented by the general formula ll-(1) and/or 
1K2) having -X-r-r. are polymerized in advanca 

[0091] Among the methods (a) and (b), the method (a) is simpler in synthesis. When the above-mentioned polymer 
has no phenolic hydroxyl group, the polymer is blended with another polymer having a phenolic hydroxyl group. 
[0092] In the present invention, the weight average molecular weight of the binder polymer is preferably 1 ,000 or more 
and more preferably in a range of from 2.000 to 200,000. When the weight average molecular weight is less than 2.000, 
cracks tend to occur at the time of film formation. On the other hand, when the weight average molecular weight is more 
than 200.000, developability with alkali is disadvantageously retarded. 

[0093] Meanwhile, the number average molecular weight is preferably 1 .000 or more and more preferably in the range 
of from 2,000 to 150,000. As in the case of the weight average molecular weight, when the number average molecular 
weight is less than 2,000, cracks tend to occur at the time of film formation. On the other hand, when the number aver- 
age molecular weight is more than 1 50,000, developability with alkali is disadvantageously retarded. 
[0094] In addition, the index of polydispersity is preferably 1 or more and more preferably in a range of from 1 . 1 to 1 0. 
When the index of polydispersity is less than 1 .1 , the synthesis is difficult On the other hand, when the index of poly- 
dispersity is more than 10. developability is disadvantageously unstable. 

[0095] The binder polymers according to the present invention may be used alone or in a combination of two or more 

of them. 

[0096] The proportion of the binder polymer in the photosensitive resin composition is in a range of from 5 to 98% by 
weight more preferably in a range of from 20 to 90% by weight, based on the weight of the total solid conponent of the 
photosensitive composition. When the proportion is less than 5% by weight the ability to form a film is poor. On the 
other hand, when the proportion is more than 98% by weight, an image cannot l>e formed. 

[0097] In the binder polymer having at least the structural unit represented by the general fonnula ll-(1) or ll-(2) used 
in the photosensitive resin composition of the present invention, the specific functional group -X-V-Z' in the polymer has 
an active hydrogen atom dissociative in a pKa range of from 4 to 15. TTierefore, the specific functional group -X-r-Z' 
exhibits a strong interaction to create a hydrogen bond with an adjacent phenolic hydroxyl group in the polymer and can 
increase the permeation of a developing solution into films at the same time. That is, in the photosensitive resin com- 
position, both negative-type and positive-type, of the present invention, the film thus formed has a high density due to 
tied bond and the transmissivity of the heat obtained by the light-to-heat conversion at the time of laser exposure is 
inpioved. Further, the aWlity to promote development is enhanced, and both of the sensitivity and the storage stability 
can be enhanced. 

[0098] Consequently, the present invention fulfills at the same time the requirements of the film density and the devel- 
opability which are generally incorrpatible with each other. Accordingly, it is possible to form a tough film in which a 
developing treatment can be fully controlled and the difference between image areas and non-image areas is distinct. 

(Additional polymer) 

[0099] In producing the image recording material or photosensitive resin conposition of the present invention (here- 
inafter referred to simply as "image recording material" unless otheoMse specified), It is possible to use a known poly- 
meric compound (hereinafter refen-ed to as "additional polymer"), which is suited for a negative type or a positive type, 
in combination with either a phenolic polymer having on a polymer backbone a structural unit represented by the folkw- 
ing general fbmiula l-(1) or with a binder polymer described as another aspect of the present invention. In this case, 
depending on a negative type or a positive type, the following acWitional polymers can be used. 
[0100] Where the image recording material of the present invention is of a negative type, the polymer usable as the 
addftional polymer is preferably a polymer whfch has on a side chain or backbone an aromatic hydrocart>on ring having 
a hydroxyl group or an alkoxy group directly linked tiiereto. 

[0101] The alkoxy group is preferably an alkoxy group having 20 or less carbon atoms from the standpoint of sensi- 
tivity. Meanwhile, because of availability as a raw material, preferable as the aromatic hydrocartxjn ring are a benzene 
ring, a naphthalene ring, and an arthracene ring. These aromatic hydrocartDon rings may have substituent groups such 
as a halogen atom, a cyano group, and tiie like other than a hydroxyl group and an alkcocy group. Ktowever, it is prefer- 
able ttiat these aromatic hydrocarbon rings do not have any otfier siibstituent group than a hydroxyl group and an alkoxy 
group in view of sensitivity. 
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[0102] More specifically, usable as the additional polymer is a phenolic resin such as a novolak resin or a polymer 
having a structural unit represented by the following general formula l-(2). 



10 




I-(2) 



[0103] In the general formula l-(2). Ar^ represents a benzene ring, a naphthalene ring, or an anthracene ring. R rep- 
resents a hydrogen atom or a methyl grwp. represents a hydrogen atom or an alkoxy group having 20 or less carbon 
atoms. represents either a single bdnd or a divalent linking group which contains at least one atom selected from C. 
H N O, and S and which has 20 or less cartXMi atoms, k is an integer of 1 to 4. 

[01041 Examples of the structural units represented by the general formula l-(2) and suitably used in the present 
invention may include, but are not limited to. the following structures ([BP-I] to [BP-6]). 
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[0105] Additional polymers having these structural units can be obtained by a radical polymerization according to a 
55 conventionally known method. 

[01 06] In the present invention, the additional polymer may be a homopolymer having the structural unit represented 
by the general formula l-(2) exclusively, or may be a homopolymer composed solely of a known monomer otiier than a 
monomer having the structural unit represented by the general formula 1-(2). Alternatively, the additional polymer may 



49 



EP0982123 A2 



be a copolymer conprising the specific structural unit and a structural unrt derived from other known monomer. 
[01 07] Examples of the other known monomers may include acrylate esters, such as methyl acrylate. ethyl aaylate, 
propyl acrylate. butyl acrylate. 2-6thylhexyl acrylate. cyctohexyl acrylate. 2-hydroxyelhyl acrylate. and benzyl acrylate; 
methacrylate esterc, such as methyl methacrylate. ethyl methacrylate. propyl methacrylate. butyl methaaylate. 2-ethyl- 
hexyl methacrylate. cyclohexyl methacrylate. 2-hydraxyethyl methacrylate. and benzyl methacrylate; styrene; acryloni- 
trile- monomers having an acidic group, such as aayfic acid and methacrylic acid; and monomers which contain a salt 
of a'strong add such as a sodium salt of p-styrenesuHonic acid, an alkali metal salt of 2-acrylamide-2-methylpropanesu- 
fonic acid, a tetraalkylammonium salt of 2-acrylamide-2-methylpropanesufonic acid, and a potassium salt of 3-suHopro- 

[0108] TTiese additional polymers may be a random polymer, a block polymer, or a grafl polymer. However, a random 

polymer is preferable. . . ^ ^ . . . • 

[01 09] Examples of novolak resins suitably used as additional polymers may include phenol novolak resins, o-. mr, 
and p^resol novolak resins, copolymers of such compounds, and novolak resins utilizing a phenol substituted with a 
hatogen atom, an alM QTOUP. or tiie like. 

[01 1 0] The weight average molecular weight of the additional polymer is preferably 1 .000 or more and more preferably 
in a range of from 2.000 to 200,000. The nuntoer average molecular weight is preferably 1 .000 or more and more pref- 
erably in a range of from 2.000 to 1 50.000. The index of polydispersity is preferably 1 or more and more preferably in a 

range of from 1.1 to 10. , ^ . . x: • * 

[0111] The additional polymers, which can be used if the image recording material of the present invention is of a 
positive type, are the following alkali-soluble polymers which each have on a backbone and/or side chain structure any 
one selected from tiie fdlowing acidic groups (1) to (6). 

(1) a phenol group (-Ar-OH); 

(2) a sulfonamide group (-SO2NH-R); 

(3) an acid group based on a substituted sulfonamide (hereinafter refeaed to as "active imide groups (- 
SO2NHCOR. -SO2NHSO2R. or -CONHSO2R); 

(4) a carboxylic acid group (-CO2H); 

(5) a sulfonic acid group (-SO3H); and 

(6) a phosphoric add group (-PO3H2). 

[01 1 2] In items (1 ) to (6). Ar represents a divalent aryl linking group which may have a substitute group, and R repre- 
sents a hydroca±K)n group which may have a sut>stituent group. 

[0113] Examples of the alkali-soluble polymers having the acidic groups (1) to (6). respectively, may include ttie fol- 
lowing compounds. 

(1) Examples of tiie alkali-soluble polymers having a phenol group may include novolak resins, such as a phe- 
nol/fomialdehyde polycondensation product a m-cresol/formaldehyde polycondensation product, a p-cresol/for- 
maldehyde polycondensation product, a m-/t>-cresol mixture/formaldehyde polycondensation product, a 
phenol/cresol (any one selected from m-cresol. p^^resol. and a mixture of m-aesol and p-cresoO/formaldehyde 
polycondensation product, and a pyrogallol/acetone polycondensation product. A further example is a copolymer 
obtained by a copolymerization of monomers having a phenol group on a side chain thereof. 

(2) Examples of ttie alkali-soluble polymers having a sulfonamide group may include a polymer comprised mainly 
of monomers having a sulfonamide group. 

(3) Examples of the alkali-soluWe polymers having an active imide group may include a polymer comprised mainly 
of monomers having an active imide group. ^ 

(4) Examples of ttie alkali-soluble polymers having a carboxylic add group may indude a polymer compnsed 
mainly of monomers each having in ttie molecule tiiereof one or more carboxylic acid groups and one or more 
polymerizable unsaturated bonds. 

(5) Examples of tiie alkali-soluble polymers having a si^fonic ackJ group may indude a polymer comprised mainly 
of monomers each having in tine molecule thereof one or more sulfonic acid groups and one or more polymerizable 
unsaturated bonds. 

(6) Examples of tiie alkali-soluble polymers having a phosphoric acid group may include a polymer compnsed 
mainly of monomers eadi having in tiie molecule tiiereof one or more phosphoric acid groups and one or more 
polymerizable unsaturated bonds. 

[0114] These additional polymers may be used alone or in a con±>ination of two or more of them. The additional pol- 
ymer may be used in combination witti eitiier a phenolic polymer having a structural unit represented by the general for- 
mula K1) or a binder polymer descnljed as another aspect of the present invention and having a structural unit 
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represented by the general formula ll-(1) and/or ll-(2), with the proviso that the amount added of the additional polymer 
is in a rage of from 0 to 95% by weight, preferably from 0 to 90%. and more preferably from 1 0 to 90% by weight in place 
of the phenolic polymer or the binder polymer. When the amount added of the additional polymer is more than 95% by 
weight the effects of the present invention, namely enhancement of sensitivity and improvement in storage stability, 
cannot be achieved. 

[0115] According to the image recording material of the present invention, the use of a phenolic polymer having the 
structural unit represented by the general formula l-(1). in particular a specific functional group -X-Y-Z, enhances sen- 
sitivity to an infrared laser and storage stability. Despite a genera! trend that the storage stabilrty of an image recording 
materia! having a high sensitivity is worsened as the sensitivity increases, the use of the phenolic polymer prevents the 
deterioration during storage and enables the material to well maintain the storage stability even under a highly humidity 
condition. 

[01 1 6] Although no perfectly clear mechanism is established to explain this phenomenon, the present inventas have 
found that a novolak-based phenolic polymer having a specific f uncttonal group -X-Y-Z is excellent in terms of sensitivity 
and storage stabilrty as a result of comparative experiments. Further, after intense studies about the effects of the spe- 
cific functional group, they have found that the above-mentioned high sensrtivity and storage stability can be made com- 
patible with each other and can be enhanced in the case where the interaction of a functional group with a phenolic 
hydroxyl group (i.e., hydrogen bond, donor/acceptor interaction, or add/base interaction) is so large that, for exanple. 
the enthalpy (-AH) of the interaction between a model compound having the functional group and a phenol satisfies ttie 
following formula described in a known puWfoation. i.e., Joesten Schaad, "Hydrogen bonding pp.291 -381 . 

-AH > 3.0 kcal/mol 

[01 1 7] Based on this finding, it can be presumed that since the presence of a specific functional group -X-Y-Z. which 
strongly interacts with a phenolic hydroxy! group of a polymer to create a hydrogen bond, makes the film more resistant 
to external factors (water and heat) and since the intermolecular interaction increases the film density, a uniformly dis- 
persed "compound cross-linked in the presence of an acid" (hereinafter referred to as "cross-linking agent" on occa- 
sion), as described later, and a coloring agent are strongly held in tfie polymer molecules. Therefore, cross-linking 
efficiency is enhanced when the image recading material of the present invention is of a negative type and the positive 
working is enhanced when tiie image recording material of tiie present invention material is of a positive type. 
[01181 It has been known tiiat the excess proportions of the cross-linking agent and the coloring agent lead to the 
separation of. the cross-linking agent and the coloring agent from the polymer, and tiie deposition of crystals on tiie sur- 
face of the polymer, thus causing a defect known as "bleeding". The present Inventors have established as an experi- 
mental fact tiie use of a phenolic polymer having in the structural unit thereof a specific functional group -X-Y-Z 
signrficantiy diminishes the above-mentioned defect in comparison with the use of a conventional novolak-based poly- 
mer which does not have the specific functional group. This fact is also believed to support the presumption described 
above. 

[01 1 9] TTie presumption is believed to be also supported by the fact the use of a phenolic polymer having on a polymer 
backbone a stmctural unit represented by the general formula 1-(1) leads to a sufficient sensitivity Irrespective of 
whetfier a phenolic hydroxy! group is present on a side chain as in polyhydroxystyrene or a phenolic hydroxy! group is 
present on a backbone as in novolak and by the fad that a sufficient sensitivity is also obtained even if the phenolic pol- 
ymer itself is polyfunctional and has a fairly large molecular weight. 

[01 20] A photosensitive conrposition according to anotiier aspect of the present invention can provide enhanced sen- 
sitivity to an infrared laser and an inaeased storage stability by using as a binder a polymer having at least a stnjctural 
unit represented by tiie general formula ll-(1) as a polymer backbone or a structural unit represented by the general for- 
mula ll-(2) as a side chain linked to polymer backbone and further a phenolic hydroxy! group or alternatively a polymer 
blend comprising a polymer having at least a structural unit represented by the general formida II-(1) as a polymer back- 
bone or a structural unit represented by the general formula ll-(2) as a side chain linked to polymer backbone and a pol- 
ymer having a phenolic hydroxyl group. Despite a genera! trend that tiie storage stability of an image recording material 
having a high sensitivity becomes worse as the sensitivity increases, the use of the polymer or polymer Wend prevents 
the deterioration during storage and enables tiie material to well maintain the storage stability even under a highly 
humidity condition. 

[01 21 ] Although no perfectiy dear mechartism is established to explain tills phenomenon, the present inventors have 
found ttiat a polymer having a specific functional group -X-r-Z* is excellent in terms of sensitivity and storage stability 
as a result of comparative experiments. Further, after intense studies about the effects of ttie specific functional group, 
they have found that tiie above-mentioned high sens'rtlvity and storage stability can be made compatible witii each otiier 
and can be enhanced in the case where the interaction of a functional group witti a phenolic hydroxyl group (i.e., hydro- 
gen bond, donor/acceptor Interadion. or acidybase Interaction) is so large tfiat for example, tiie entiialpy (-AH) of tiie 
interaction between a model compound having ttie fundional group and a phenol satisfies tiie following formula 
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described in a known puWicaiion. i.e.. Joesten Schaad. "Hydrogen bonding", pp.291 -381. 

-AH > 3.0 Iscal/nrK)! 

[01 22] Based on this finding, it can be presumed that since the presence in the polymer of a specific functional group 
-X-Y-Z*. which strongly interacts with a phenolic hydroxyl group to create a hydrogen bond, makes the film more resist- 
ant to ©eternal factors (water and heat) and since the intermolecular interaction increases the film density, a uniformly 
dispersed "compound cross-linked in the presence of an add" (hereinafter referred to as "cross-finking agent"), as 
desCTlbed later, and a coloring agent are strongly held in the polymer molecules. Therefore, cross-linking efficiency is 
enhanced when the image recording material of the present invention is of a negative type and the positive working is 
enhanced when the image recording material of the present invention material is of a positive typa 
[0123] It has been known that the excess proportions of the cross-linking agent and the coloring agent lead to the 
separation of the cross-linking agent and the coloring agent from the polymer and the deposition of crystals on the sur- 
face of the polymer, thus causing a defect known as "bleeding". The present inventors have established as an experi- 
mental fact the use of a binder polymer having in the structural unit thereof a specific functional group significantly 
diminishes the above-mentioned defect in comparison with the use of a conventional polymer which does not have the 
specific functional group. This fact is also befie^ed to support the presumption described above. 
[0124] The presumption is believed to be also supported by the fact the use of a binder polymer havirig at least a 
structural unit represented by the general formula 1K1) or ll-(2) in the polymer leads to a sufficient sensitivity irrespec- 
tive of whether a phenolic hydroxyl group is present on a side chain as in polyhyroxystyrene or a phenolic hydroxyl 
group is present on a backbone as in novolak and by the fact that a sufficient sensitivity is also obtained even H the 
binder polymer itself is poiyfunctional and has a fairiy large molecular weight 

[(b) Infrared ray absorbing agents] 

[01 25] The image recording material or photosensitive resin composition of the present invention is a recording mate- 
rial or composition in which image-wise recording can be made using an infrared laser. Therefore, it is preferable that 
the recording material or composition contains an infrared ray absorbing agent 

[0126] An infrared ray absorbing agent has a function to convert the absorbed infrared ray into heat wherein the gen- 
erated heat decomposes (d) an acid generating agent, which is described later, so that an acid is generated when ttie 
image recording material of the present inventton is of a negative type, or wherein a photochenrtical reaction or the like 
takes place as a result of laser scanning so that the solubility of the image recording material to a developing solution 
significantly changes when the image recording material of the present invention is of a positive type. 
[01 27] The infrared absorbing agents used in the present invention are a dye or pigment effectively absorbing an infra- 
red ray having an wavelength of 760 nm to 1 200 nm. It is preferable that the dye or pigment has an absorption maximum 
between the wavelengths of 760 nm and 1 200 nm. 

[0128] The infrared absorbing agents, which can be used when the image recording material or photosensitive resin 
composition of the present invention is of a negative type, are described below. 

[0129] As dyes, known dyes commercially available or those described in the literature (such as "Senryo Binran (Dye 
Handbook)" edited by YuW Gosei Kagaku Kyokai (Organic Synthetic Chemistry Associatfon), published in 1970, can be 
used. Specrfically. examples may include azo dyes, metal complex azo dyes, pyrazolone azo dyes, naphthoquinone 
dyes, anthraquinone dyes, phthalocyanine dyes, carbonium dyes, quinonimine dyes, methine dyes, cyanine dyes, 
squalylium dyes, pyrylium dyes, and metal thiolate complex. 

[0130] Examples of preferable dyes may include cyanine dyes disclosed in JP-A Nos. 58-125.246. 59-84,356, 59- 
202 829 and 60-78.787; methine dyes disclosed in JP-A Nos. 58-173,696. 58-181,690, and 58-194,595; naphthoqui- 
none dy^ disclosed in JP-A Nos. 58-112.793. 58-224.793. 59-48.187, 59-73,996. 60-52.940. and 60-63.744; squa- 
lylium dyes disclosed in JP-A No. 58-1 12.792; and cyanine dyes disclosed in U.K. Patent No. 434.875. 
[0131] Furthemiore. near infrared absorption sensitizing agents disclosed in U. S. Patent No. 5.156.938 can be pref- 
erably used. Moreover, substituted aryl benzo(thto)pyrylium salts disclosed in U. S. Patent No. 3.881 ,924; trimethine thi- 
apyrylium salts disclosed in JP-A No. 57-142.645 (U, S. Patent No. 4.327.169); pyrylium^^ntaining compounds 
disclosed in JP-A Nos. 58-181.051, 58-220,143, 59-41.363. 59-84.248. 59^.249. 59-146.063. and 59-146.061; cya- 
nine dyes disclosed in JP-A No. 59-216.146; pentamethine thiopyrylium salts disclosed in U S. Patent No. 4.283,475; 
and pyrylium compounds disclosed in Japanese Patent Application Publfeation (JP-B) Nos. 5-13.514 and 5-19,702. 
[0132] As other examples of preferable dyes, are near infrared absorption dyes disclosed in U. S. Patent No. 
4,756,993 represented by formulas (I) and (II) can be presented. 

[0133] Among these dyes, particulariy preferable are cyanine dyes, squalylium dyes, pyrylium dyes, and nickel thi- 
olate complexes. 

[0134] Pigments used in the present inventton may include commercially available pigments and those disclosed in 
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the Color Index (C. L) Manual; "Saishin Ganryo Binran (Modern Pigment ManuaQ" edited by Nihon Ganryo GFjutsu 
Kyokai (Japan Pigment Technology Association), published in 1977; Saishin Ganryo Oyo Gijutsu (Modern Pigment 
Application Technology) by CMC Press, pubfished in 1 986; and "Insatsu Ink Gijutsu (Printing Ink Technology)" by CMC 
Press, published in 1984. 

[0135] Examples of pigments may include black pigments, yellow pigments, orange pigments, brown pigments, red 
pigments, purple pigments, blue pigments, green pigments, fluorescent pigments, metal powder pigments, and polymer 
bond pigments. Specifically, insoluble azo pigments, azo lake pigments, condensation azo pigments, chelate azo pig- 
ments, phthalocyanine pigments, anthraquinone pigments, perylene and perynone pigments, thioindigo pigments, 
quinacrldone pigments, dioxazine pigments, isoindolinone pigments, quinophthalone pigments, colored lake pigments, 
azine pigments, nitroso pigments, nitro pigments, natural pigments, fluorescent pigments, inorganic pigments, and car- 
bon black can be used. Among these examples, carbon black is preferable. 

101 36] These pigments can be used without surface treatment, or can be used after being applied with surface treat- 
ment. Examples of surface treatment methods may include a method of surface coating with a resin or a wax; a method 
of adhering a surfactant; and a method of bonding a reactive substance (such as a silane coupling agent, an epoxy 
compound, and a polyisocyanate) with the pigment surface. The above-mentioned surface treatment methods are dis- 
closed in "Kinzokusekken no Seishitsu to Oyo (Natures and Applications of Metal Soaps)" by Sachi Press; "Insatsu Ink 
Gijutsu (Printing Ink Technology)" by CMC Press, published in 1 984; and Saishin Ganryo Oyo Gijutsu (Modern Pigment 
Application Technology) by CMC Press, published in 1986, 

[0137] A pigment particle size of 0.01 jxm to 10 is preferable. 0.05 jim to 1 pm is more preferable, and 0.1 ^.m to 
1 Jim is the most preferable. A pigment particle size smaller than 0.01 jim is not preferable in terms of the stability of the 
pigment dispersion in a photosensitive layer coating solution. On the other hand, a pigment particle size larger than 10 
Jim is not preferable in terms of the uniformity of the image recording layer. 

[01 38] As methods of dispersing a pigment, known dispersing methods employed in ink production or toner produc- 
tion can be used. Exanples of dispersing machine may include ultrasonic dispersing machines, sand mills, attritors, 
peari mills, super mills, ball mills, impellers, dispersers. KD mills, colloid mills, dynatrons, triple roll mills, and pressu- 
rized kneaders. Details thereof are described in Saishin Ganryo Oyo Gijutsu (Modem Pigment Applfcation Technology) 
by CMC Press, published in 1986. 

[0139] These dyes or pigments can be added in the image recording material in an amount off 0.01 to 50% by weight 
based on the weight of the total solid component of the image recording material, preferably in an amount of 0.1 to 10% 
by weight, more preferably in an amount of 0.5 to 1 0% by weight in the case of a dye. and more preferably in an amount 
of 1 .0 to 10% by weight in the case of a pigment An amount of a pigment or dye less than 0.01% by weight causes low 
sensitivity. On the other hand, an amount more than 50% by weight produces stains in a non-image portion at the time 
of printing. 

[0140] These dyes or pigments may be added to the same layer together with other components, or alternatively a 
separate layer may be formed to contain these dyes or pigments. 

[0141] The infrared absorbing agents, which can be used when the image recording material or photosensitive resin 
composition of the present invention is of a positive type, are desaibed below. 

[0142] When infrared absorbing agents are used in a positive-type image recording material or photosensitive resin 
composition, infrared absortjing agents having onium salt structures are particulariy preferable, since it is necessary for 
them to produce a posltive-woridng action (in whteh the development is promoted because the development of an unex- 
posed portion is inhibited and the development of an exposed portion is aHowed to proceed) by an interaction with a 
phenolic polymer of tiie general formula l-(1) having a specific functional group or with a binder polymer according to 
anotiier aspect of the present invention. Specifically, particulariy preferable are cyanine dyes and pyrylium salts anrong 
the aforesaid infrared absorbing agents usable in the negative-type image recording material or photosensitive resin 
composition. The details of tfie cyanine dyes and pyrylium salts are described previously. 

[0143] Meanwhile, anionfc. infrared ray absorbing agents disclosed in Japanese Patent Application No. 10-79,912 can 
also be suitable used. 

[01 44] The term "anionic, infrared ray absorbing agent" is used herein to refer to an infrared ray absorbing agent which 
mother nucleus, does not have a cationic structure but has an anionic structure In the mother nucleus of the dye which 
substantially absoriDs infrared rays. 

[0145] Examples of the anionic, infrared ray absortjing agent may include (c1) an anionic metal complex: (c2) an ani- 
onic cartx)n black; (c3) an anionic phtiialocyanine; and (c4) a compound represented by the general formula l-(3). The 
counter ion of the anionic, infrared ray absorbing agent is a monovalent cation including a proton or a polyvalent cation. 

{Qa--M-Gb}niX^"l- (3) 

[Ga" represents an anionic substituent group; Gb represents a neutral substitiient group; X^* represents a cation having 
a valence of 1 to m, including a proton, wherein m represents an integer of 1 to 6.] 
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[01461 The term '^(cl) anionic metal complex" is used herein to refer to a substance in which the total of the central 
metal and the ligand in the complex portion substantially absorbing light is anionic. 

[0147] Examples of (c2) the anionic carbon black may include a carbon black to which an anionic group such as a 
sulfonic acid group, a carboxylic acid group or a phosphonic acid group, is linked as a substituent group. A method for 
introducing such a group into carbon black may advantageously comprise oxidizing the caibon Wack with a desired acid 
as descrbed on page 1 2 of Carbon Black BInran (Carbon Black N4anua!) 3rd edition (edited by Carbon Black Assoaa- 

tion, published on April 5 inl 995). ^ , ,u 

[0148] An anionic, infrared ray absorbing agent, in whksh an onium salt as a counter caton is linked to the anionic 
group of the anionic carbon black through an ionic bond, is suitably used in the present invention. However, it should be 
noted that a substance, in which an onium salt is adsorbed to the carbon black, is not included in the anionic, infrared 
ray absorbing agent of the present invention. The substance produced by mere adsorption cannot achieve the effect of 
the present invention. . . 

[0149] The term "(cS) anionic phthalocyanine" is used herein to refer to a phthalocyanine which is anionic as a whole 
comprising a phthalocyanine skeleton having linked thereto an anionic group described as a substituent group in the 

15 explanation of (c2). 

[0150] The details of (c4) compounds represented by the general fonnula l-(3) are desaibed below. 

[01 51 ] In the general formula K3), M represents a conjugated chain, which may have a substituent group or a cyclic 

structure. The conjugated chain M can be represented by the following formula. 



10 



20 



25 




[0152] In the formula, each of R®, R^. and represents independently a hydrogen atom, a halogen atom, a cyano 
30 group, an alkyl group, an ary! group, an alkenyl group, an alkynyl group, a carbonyl group, a thio group, a sulfbnyl group, 
a sulf i'nyl group, an oxy group, or an amino group. These groups may join together to form a cyclic structure, n is an inte- 



ger of 1 to 8. • • *u 

[0153] Among the anionic, infrared ray absorbing agents represented by the general formula l-(3). suitably used in the 

present invention are A-1 to A-19 given below. 
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A — 1 4 carbon-black 

5 
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IS 



20 A 1 S carbon-black CO2 
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A—^6 carbon-black CO2 
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A-17 



A-18 



A-19 




[01 54] When the image recording material or photosensitive composition of the present invention is of a positive type, 
the above-mentioned infrared ray absoibing agents in the same amounts as used for the image recording material or 
photosensitive composition of a negative type can also be used. 

[0155] In order to enhance sensitivity and development latitude, dyes, pigments, and the like (infrared ray absoibing 
agents described as used for a negative image recording materiaO other than the above-mentioned cyanine dyes, 
pyrylium dyes, and anionic coloring agents can also be incorporated into the positive the image recording material or 
photosensitive composition of the present invention. 

[(c) Compounds cross-linkable In the presence of an acid] 

[01 56] When the image recording material or the photosensitive composition of the present invention is of a negative 
type, suitably used as compounds aoss-linkable in the presence of an acid are methylol compounds, alkoxymelhyl 
compounds, and resol resins described in Japanese Patent Application No. 9-234.406. 

[0157] In the present invention, these compounds, which are cross-linkable in the presence of an acid, is used in an 
amount of 5 to 70% by weight, preferably in an amount of 1 to 50% by weight based on the weight of the total solid 
component of the image recording material or photosensitive resin composition. An amount less than 5% by weight 
causes poor film strength of an image portion at the time of image recording. On tiie other hand, an amount more than 
70% by weight adversely affects the storage stability. 
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[(d) Compounds which generate an acid in the presence of heat] 

[0158] A compound which generates an acid in the presence of heat (acid-generating agent) can also be mcoqporated 
into the image recording material or photosensitive composition of the present invention. The add-generating agent 
indicates a compound which is decomposed at or above lOO^C to generate an acid. The acid thus generated is prefer- 
ably a strong acid such as sulfonic acid or hydrochtoric add having a pKa value of 2 or less. 
[0159] Examples of the add generating agents suitably used in the present invention indude onium salts such as 
iodonium salts sulfonium salts, phosphonium salts, and diazonium salts. Specifically, the examples may indude the 
conpouncfe d^ribed in U. S. Patent No 4.708.925 and JP-A Na 7-20.629. Particularly preferable are iodonium salts, 
sulfonium salts, and diazonium salts, in which counter tons are sulfonate ions. As the diazonium salts, preferable are 
the diazonium compounds described in U. S. Patent No. 3.867.147. diazonium compounds described in U. S. Patent 
No 2 632 703 and diazo resins described in JP-A Nos. 1-102.456 and 1-102.457. Also preferable are benzyl sul- 
fonates described in U. S. Patent Nos. 5.135.838 and 5.200.544. Further, also preferable are active sulfonate esters 
and disuHonyi compounds described in JP-A Nos, 2-100.054. 2-100.055 and 9-197.671. Furthermore, also preferable 
are haloalkyl-substituted S-triazines described in JP-A No 7-271 .029. 

[0160] These add-generating agents can be added in the image recording material in an amount of 0.01 to 50% by 
weight, preferably in an amount of 0.1 to 40% by weight, and more preferably in an amount of 0.5 to 30% by weight, 
based on the weight of the total solid component of the image recording material. An amount less than 0.01% by weight 
cannot produce an image. On the other hand, an amount more than 50% by weight produces stain? in a non-image por- 

[0161 ] These acid-generating agents may be used alone or in a cornbination of two or more off them. Since these add- 
generating agents can also be decomposed by the irradiation of ultraviolet rays, the image recording material of the 
present invention can be used for image recording not only by Infrared rays but also by ultraviolet rays. 

[Other components] 

[0162] In the present invention, though the aforesaid components are described to be contained In the image record- 
ing material, various compounds may be optionally added other than the aforesaid componerrts. They are described 
below. 

[0163] For example, a dye having a large absorption in the visible light region may be used as the coloring agent. 
Specifically, examples may indude Oil Yeltow # 101 . Oil Yellow # 103. Oil Pink # 312. Oil Green BG. Oil Blue BOS. Oil 
Blue # 603 Oil Black BY Oil Black BS. and Oil Black T-505 (manufactured by Orient Chemical Industry. Co. Ltd.). Vic- 
toria Pure Blue. Crystal Violet (CI42555). Methyl Violet (CI42535). Ethyl Violet (CI42600). Rhodamine B(CI145170B). 
Maladiite Green (CI42000). Methylene Blue (CI52015) and AlZEN SPILON BLUE C-RH (manufactured by Hodogaya 
Chemical Co.. Ltd.). and dyes described in JP-A No. 62-293.247. 

[0164] It is preferable to add these dyes for easily distinguishing the image portion and the non-image portion after 
the image formation. The amount to be added is from 0.01 to 10% by weight based on the total solid component of the 
image recording material. . . 

[0165] In order to enable stable treatment regardless of the fluctuation in development conditions, a nonionic sur- 
factant disclosed in JP-A Nos. 62-251.740 and 3-208.514 and an amphoteric surfactant disclosed in JP-A Nos. 59- 
121 .044 and 4-13.149 can be added to the image recording material of the present invention. 
[0166] Examples of nonionic surfactants may include sorbitan tristearate, sorbitan monopalmitate, sorbitan trioleate, 
stearic add monoglyceride. and polyoxyethylene nonylphenyl ether. 

[0167] Examples of amphoteric surfactants may indude alkyi di(aminoethyl)glydne. alkyl polyaminoethylglycine 
hydrochloride, 2-alkyl-N-cart>oxyethyl-N-hydroxyethyl imidazolinium betaine. and N-tetradecyl-N, N-substituted betaine 
(for example, Amogen K manufactured by Dai-ichi Kogyo Seiyaku Co.. Ltd.). 

[0168] The amount of the above^jescribed nonionic surfactants and amphoteric surfactants is preferably from 0.05 to 
15% by weight, and more preferably from 0.1 to 5% by weight in an image recording material. 
[0169] In order to provide flextollity to the film, ete.. a plastidzer can be added to the image recording layer of the 
present invention, if necessary. Examples of the plastidzer may indude polyethylene glycol, tributyl dtrate. diethyl 
phthalate. dibutyl phthalate. dihexyl phthalate. dioctyl phthalate. tricresyl phosphate, tributyl phosphate, trioctyl phos- 
phate, and tetrahydrofurffuryl oleate. 

[0170] The photosensitive layer of the image recording material of the present inventfon can be produced, in general, 
by dissolving the above-described components in a solvent and applying the resultant solution to an appropriate sub- 
str a te. 

[0171] Solvents used herein may indude. but are not limited to. ethylene dichloride. cydohexanone. methyl ethyl 
ketone, methanol, ethanol, propanol, etiiylene glycol monomethyl ether. l-methoxy-2-propanol. 2-methoxyetiTyl ace- 
tate. l-iTiethaxy-2-propyl acetate, dimethoxyethane. metiiyi lactate, ethyl lactate. N,NKJimetiiylacetamide. N.N-dimeth- 
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yHormamide tetramelhylurea, N-methylpynrolidone, dimethyl sulfoxide, sulfolane. r-butylo!actone. toluene, and water. 
These solvents may be used alone or in combination thereof. The concentration of the above-described components 
(total solid component including additives) is preferably from 1 to 50% by weight in the solution. The application amount 
(solid component) on the substrate obtained after applying and drying is detennined according to the application pur- 
pose. However, as to the planographic printing plate, in general. 0.5 to 5.0 g/nf is preferable. 
[0172] As a method of application, various methods can be used, such as bar coater application, rotation application, 
spray application, curtain appfication, dip application, air knife appfication, blade application, and roll application. As the 
application amount decreases, the film characteristics of the image recording film become poor, although apparent sen- 
sitivity increases. , . ,d a eo 
[0173] A surfactant for improving the applicability, such as a fluorine-containing surfactant described in JP-A No. 62- 
170 950 can be added to the image recording material of the present invention. An addition amount is preferably from 
0.01 to 1% by weight based on the total solid component of the image recording material, and more preferably from 0.05 
to 0.5% by weight 



[Substrates] 

[0174] A substrate, to which the image recording material of the present invention can be applied, is a dimensionally 
stable plate. Exarrples thereof may include paper, paper laminated with plastic (such as polyethylene, polypropylene, 
and polystyrene), metal plates (such as aluminum, zinc, and copper), plastic films (such as cellulose diacetate. cellu- 
lose triacetate cellulose propionate, cellulose butyrate. cellulose acetatetoutyrate. cellulose nitrate, polyethylene 
terephthaiate. polyethylene, polystyrene, polypropylene, polycarbonate, and polyvinyl acetal). and paper or plastic film 
laminated or deposited with the above-described metals. 

[0175] A polyester film or an aluminum plate is preferable as a substrate in the present invention. In particular, an alu- 
minum plate is preferable since it has good dimension stability and can be provided at a relatively low cost. TTie exam- 
ples of preferable aluminum plates may include pure aluminum plates and alloy plates comprising aluminum as tiie 
main component and trace quantities of a different element Furthermore, plastic films to which aluminum is laminated 
or deposited can also be used. Exarrples of different elements included in an aluminum alloy include silicon, iron, man- 
ganese, copper, magnesium, chromium, zinc, bismutin. nickel, and titanium. An amount of the total different elements 
in the alloy is 10% by weight or less. In the present invention, pure aluminum is particularly preferable. However, since 
production of a completely pure aluminum is difficult in terms of refining technology, one containing trace quantities of 
a different element can be used. The composition of the aluminum plate applied in the present invention as mentioned 
above is not specifically d^ined, and a known aluminum plate can be also used. The thickness of an aluminum plate 
used in ttie present invention is from about 0. 1 to 0.6 mm. preferably from 0. 1 5 to 0.4 mm. and more preferably from 0.2 

to 0.3 mm. ^ ^ ^ ^ * » 

[01 76] Prior to graining of the aluminum plate, optionally, a drawing oil on tiie surface may be removed. For this treat- 
ment, a degreasing treatment is conducted by using a surfactant, an organic solvent an alkaline aqueous solution, or 

pSiTn As the graining method, any of mechanical method, electrochemical method of dissolving tiie surface, and 
chemical method of selectively dissolving the surface may be adopted among various methods. As the mechanical 
method a ball abrasion method, a brush abrasion method, a blast abrasion metiiod. and a buff abrasion method are 
listed. As the electrochemical method, there is a method in which alternating or direct current electrolysis is effected in 
an electrolyte solution corrposed of hydrochloric acid or nitric acid. Further, also usable is a method in which mechan- 
ical graining is combined witii electrochemical graining as described in JP-A No. 54-63,902. 
[0178] The aluminum plate thus grained is optionally alkali-etched and neulrafized and. if desired, is anodized m order 
to enhance the water retention and wear resistance of the surface. As electrolytes for anodizing tiie aluminum plate, 
various electrolytes, which produce porous oxide films, can be used. Generally, the electrolyte solution is composed of 
sulfuric acid, phosphoric acW, oxalic acid, chromic acid, or a combination of them. The concentration of the electrolyte 
solution is determined appropriately depending on the kind of the electrolyte. 

[0179] The treatment conditions for the anodization can not be generally determined since they vanously change 
depending on an electrolyte solution used, and. in general, appropriately include a concentration of tiie electrolyte solu- 
tion from 1 to 80% by weight a temperature of the electrolyte solution from 5 to 70°C, a cun-ent density from 5 to 60 
A/dm2 a ^\^Qe from 1 to 100V. and an electrolysis time from 1 0 seconds to 5 minutes. When the amount of the ano- 
dized film is less tiian 1 .0 g/m^. printing resistance is so poor tiiat tiie non-image portions are liable to form scratch 
marks, which collect ink in printing to produce so-called "scratch stains" particularly in the case of a planographic pnnt- 

[OiaiT^ The aluminum plate which has been anodized may be optionally subjected to a hydrophillzation treatment. 
Preferable examples thereof include a method in which tiie aluminum plate is treated with alkali metal silicates (for 
example an aqueous sodium siltoate solution) as disclosed in U. S. Patent Nos. 2.714.066. 3.181.461. 3.280.734. and 
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3 902 734 In this method, the subsfrate is immersed or eieclrolytically treated in an aqueous sodium silicate solution. 
Furth^ examples include a method in which the surface is treated with an aqueous solution of potassium fhiorwirco- 
nate as desaibed in JP-B Na 36-22.063 and a method in which the surface is treated with an aqueous solution of pol- 
ywiylsuHonic aicd as described in U. S. Patent Nos. 3,276.868. 4.153.461. and 4.689.272. 



[Others] 

[0181] Prior to the applicafion of an image recording material of the present invention, a primer layer may be formed 
on the substrate, if necessary. .. ■ ^ ^• 

[01821 l=or example, an orgar<c compound used in the primer layer is selected from caiboxymethyl cellulose: dextrin, 
gum arabic organic phosphonic acids which may be substituted, such as phosphonic acids having an amino group (for 
example 2-aminoethylphophonic acid), phenylphosphonic add. naphthylphosphonic acid, alkylphosphonic acid, ghrc- 
erophosphonic acid, methylenediphosphonic add. and ethylenediphosphonic acid; organic phosphonc acids which 
mm be substituted, such as phenylphosphoric add, naphthylphosphoric add. alkylphosphoric acid, and glycerophos- 
phoric add- organic phosphinic acids which may be substituted, such as phenylphosphinic add. naphthylphosphinic 
acid alkylphosphinic add, and glycerophosphinic add; amino adds sudi as glydne and p-alanine: and hydroditondes 
of amines having a hydroxyl group, such as hydrochloride of triethanolamine. They can be used alone or in combination 
of two or more Further, the diazonium compound described previously may also be used as a primer layer. 
[01831 THe amount coated of the organic primer layer is suitably from 2 to 200 mg/m^. and preferably from 5 to 100 
mg/m2. When the amount coated is less than 2 mgAn^. suffident film properties cannot be obtained. Further, when it is 
over 200 mg/m^, the same phenomenon occurs. 

[0184] This organic primer layer can be made according to the following methods. Namely, there are a method in 
which a solution obtained by dissolving the above-described organic compound in water or an organic solvent sudi as 
methanol ethanol. methyl ethyl ketone and the like or a mixed solvent thereof is applied on an aluminum plate and 
dried and a method in whidi an aluminum plate is immersed into a solution obtained by dissolving the abov&<lescribed 
organic compound in water or an organic solvent sudi as methanol, ethanol. methyl ethyl ketone and the like or a mi)«d 
solvent thereof for adsorption of the abov^described organic compound, then the plate is washed with water and the 
like and dried to give an organic primer layer. In the fornror method, a solution comprising the above-described organic 
compound in a concentration from 0.005 to 10% by weight can be applied by various methods. In the latter method, the 
concentration of the solution is from 0.01 to 20% by weight and preferably from 0.05 to 5% by weight, and the immar- 
sion temperature is from 20 to 90°C. and preferably from 25 to 50»C. and the immersion time is from 0.1 second to 20 
minutes and preferably from 2 seconds to 1 minute. The solution used herein may be used also in the pH range of from 
1 to 12 with controlling the pH value with a basic substance such as ammonia, triethylamine. potassium hydroxide or 
the like and an addic substance sudi as hydrochloric add. phosphoric acid or the like. Further, a yellow dye can also 
be added to improve reprodudbility of tone when the image recording material of the present invention is used as a pla- 
nographic printing plate. . , 

[01851 As heretofore mentioned, a planographic printing plate using the image recording matenal of the present inven- 
tion can be produced. Recorcling on the planographic printing plate can be performed using an infrared laser. Thermal 
recording by means of an ultraviolet lairp or a themial head is also possible. In the present invention, it is preferable 
that the planographic printing plate is exposed image^mse using a sdid laser or a semiconductor laser emitting an infra- 
red ray having a wavelength of from 760 to 1 200 nm. 

[0186] In the present invention, a developing treatment may be conducted immediately after exposure. However, a 
heat treatment rray be conduded between the exposure and development. Where the heat treatment is conducted, 
preferable temperature and time of the treatment are within a range of from 60 to 150»C for 5 seconds to 5 minutes, 
respectively Examples of the heating methods include a method in which the image recording material is heated by 
contact wHh a panel heater or a ceramic heater and a method in which the image recording material is heated in a non- 
contact state by means of a lairv or hot air Wow. The laser energy necessary for recording in irradiation can be reduced 

tjy this heat treatment . ^ , j ^ 

[0187] The planographic printing plate after the heat treatment, which is conducted if necessary, is developed prefer- 
ably with water or with an alkaline aqueous solution. 

[0188] When an alkaline aqueous solution is employed, a convenlionaHy known aqueous alkaline solution can be 
used as a developing solution and also as a replenisher solution for the developing treatment of a planographic printing 
plate of the present invaition. f=br example, the aqueous alkaline solution is an aqueous solution of an inorganic alkali 
salt such as sodium silicate, potassium silicate, trisodium phosphate, tripotassium phosphate, triammonium phosphate, 
disodium phosphate, dipotassium phosphate, diammoitium phosphate, sodium carbonate, potassium carbonate, 
ammonium caibonate. sodium hydrogencaibonate. potassium hydrogencarbonate. ammonium hydrogencarbonate. 
sodium borate, potassium borate, ammonium borate, sodium hydroxide, ammonium hydroxide, potassium hydroxide, 
and lithium hydroxide. In addition, an organic alkaDne substance can also be used for the preparation of tiie aqueous 
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alkafine solution. Examples of the organic alkaline substance may include monomeltTylamine, dimethylamine, trimeth- 
ylamine. monoethylamine, diethylantine, triethylamine. monoisopropylamine. dlisopropylamine, triisopropylamine, n- 
butylamine, monoethanolamine. diethanolamine, triethanolamine, monoisopropanolamine. diisopropanolamine. ethyle- 
neimine, ethylenediamine, and pyridine. 

[0189] These alkaline substances are used alone or in a combination of two or more of them. 
[0190] Among these alkaline substances, a particulariy prefered example of the developing solution is an aqueous 
solution of a silicate such as sodium silicate or potassium sificate. This is because the adjustment of developability of a 
developing solution is possible by varying the ratio of silicon oxide SiOg to alkali metal oxide MgO (M represents an 
alkaB melaO. each of which constitutes the silicate, and the concentration of the silicate in the solution. For example, 
alkali metal silicates described in JP-A Na 54-62.004 and JP-B No. 57-7.427 are effective. 

[0191] In recent years, particularly in printing plate making and printing industries, automated developing machines 
for printing plate materials have been widely used for the rationalization and standardization of plate making operations. 
[0192] The automated developing machine is generally made up of a developing part and a post-treating part, each 
equipped with a device for transfen-ing a printing plate material and with a tank of treating solution and a spraying 
device, in which the printing plate material after exposure travels horizontally so that it is subjected to a developing treat- 
ment by being sprayed from spray nozzle wHh treating solutions moved up by pumps. Further, a method in which a print- 
ing plate material is immersed in a treating tank filled with a treating solution by means of immersed guide rolls or the 
like has been known. In the above-mentioned automated treatment, the treatment can be performed by supplying 
replenisher solutions to the treating solutions in accordance with treated volume and operational time. 
[01 93] In tiie abovedescribed system, it is known tinat a large amount of image forming materials can be treated with- 
out exchanging the developing solution in the tankibr a long period of time by feeding the tank with an aqueous solution 
(a replenisher solution) having an alkali strength higher tinan that of tiie devetaping solution in the tank. This replenish- 
ing system is suitably used also in the present invention. 

[0194] If necessary, the developing solution and the replenisher solution may contain a surfactant or an organic sol- 
vent for such purposes as enhancement or reduction of developabiWy. dispersion of smut from development, and 
inaease of ink compatibility of the image portions of a printing plate. Examples of preferable surfactants include anionic 
surfactants cationic surfactants, nonionic surfactants, and amphoteric surfactants. Examples of preferable organic sol- 
vents include benzyl alcohol and ttie like. C«her preferable additives are polyethylene glycol or derivatives tiiereof and 
polypropylene glycol or derivatives thereof. 

[0195] Further, if necessary, the developing solution and the replenisher solution may contain such additives as hyd- 
roquinone. resordnol. a reducing agent based on an inorganic salt such as sodium or potassium sulfite or hydrogen- 
sulfrte an organic carboxyiic acid, a defoaming agent, and an agent to convert hard water into soft water. 
[0196] Examples of the developing solutions containing ttiese surfactants, organic solvents, reducing agents and ttie 
like may include a developing solution which is described in JP-A No. 51 -77.401 and comprises benzyl alcohol, an ani- 
onic surfactant, an alkaline substance, and water; a developing solution which is described in JP-A No. 53-44.202 and 
comprises benzyl alcohol, an anionic surfactant and an aqueous solution containing a water-soluble sulfite: and a 
developng solution which is described in JP-A No. 55-155.355 and comprises an organic solvent having a solubility in 
water of 10% by weight or less at room temperature, an alkaline substance, and water. These developing solutions are 
also suitably used in the present invention. 

[0197] The printing plate, after being developed using tiie developing solution and the replenisher solution deserved 
above, is then subjected to a post-treatment such as a treatment w\h rinsing water, a treatment with a rinsing solution 
containing a surfactant or tiie like, or a treatment with a desensitizing solution containing gum arable or a starch deriv- 
ative A combination of these treatments may be employed as a post-treatment. 

[01 98] Further, a so-called non-reuse process, in which a printing plate material is freated with a sitetantially unused 
treating solution, can also be employed. 

[0199] A planographic printing plate obtained as described above is coated witii a desensitizing gum, if desired, and 
can be provided to a printing process. However, if it is desired to impart a higher level of printing resistance to the print- 
ing plate, the printing plate may be subjected to a txjrning treatment. 

[0200] When ttie printing plate undergoes a burning treatment it is preferable to treat the printing plate with a surface- 
adjusting solution, which is described in JP-B Nos. 61-2.518 and 55-28.062 and JP-A Nos.62-31.859 and 61-159.655, 
prior to tiie burning treatment 

[0201] According to these methods, tiie planographic printing plate is coated witii a surface-adjusting solution by 
means of sponge or absorbent cotton soaked with tiie solution: the planographic printing plate is immersed in a vat filled 
witfi a surface-adjusting solution; or the planographic printing plate is coated witti a surface-adjusting sdution by means 
of an automated coater. If the amount coated is homogenized by squeezing or using squeezing rollers after tiie coating, 
a better result is obtained. A suitable amount coated of ttie surface-adjusting solution is generally in a range of from 0.03 

to 0.8 mg/nf (dry weight). . . . ^ „ :x 

[0202] The planographic printing plate after being coated wrth tiie surface-adjusting solution is dned, if necessary. 
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Then, it is heated at a high temperature by means of a burning processor (for example. Burning Processor BP-1300 
manufactured by Fuji Rim Co.. Ltd.). The temperature and time vary depending on the types of the components consti- 
tuting the image, but preferable temperature and time are 180 to 300"C and 1 to 20 minutes, respectively. 
[0203] After the burning process, the planographic printing plate may be subjected to conventionally employed treat- 
5 ments such as water-rinsing and gum-coating. H necessary. However, if the surface-adjusting solution contains a water- 
soluble polymeric compound or the like, a so<;alled desensitizing treatment such as gum-coating may be omitted. 
[0204] The planographic printing plate obtained by the treatments described above is mounted on an offset printing 
machine or the like and used for printing a lot of prints. 

10 EXAMPLES 

[0205] The following exanples further Illustrate the present invention in detail, but do not limit the scope of the present 
invention. 

75 Example I 

[Synthesis of a phend compound] 

(Synthesis Example 1-1 : Synthesis of Compound A-4) 



20 



25 



30 



35 



[0206] P-aminophenol (1 mol). sodium acetate (1 moO, and acetone (1 L) were placed in a flask, and isobutyryl chlo- 
ride (1 mol) was added dropwise to the flask which was being cooled with ice. After 5 hours, the reaction mixture was 
poured into ice water to deposit crystals, which were collected by filtration. In this way. a compound A-4 was obtained 
in 80% yield The compound A-4 was charcterized by NMR, infrared spectrometry, and mass spectrometry. 



40 




A-4 



(Synthesis Example 1-2: Synthesis of Compound D-3) 



[0207] Tyramine (1 mol) and acetone (1 L) were placed in a flask, and phenyl isocyanate (1 mol) was added dropwise 
to the flask at room temperature. After 3 hours, the reaction mixture was poured into ice water to deposit crystals, which 
45 were collected by filtration. In this way. a compound D-3 was obtained in 85% yield. The conpound D-3 was character- 
ized by ''H NMR. infrared spectrometry, and mass spectrometry. 
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NHj NHCONHPh 
D-3 



10208] By conducting processes similar to the above-described process or alternatively by purchase, phenol com- 
pounds Z-Y-X-(Ar^)-(OH)n. which constitute the general formula l-(1) and are indicated by structures A-1 to S-78 
respectively, can be obtained. 

(Synthesis Example 1-3: Synthesis of a melhylol compound B-3) 

[0209] Tyramine (1 mol). sodium acetate (1 mol). and acetone (1 L) were placed in a flask, and n-valeryl chloride (1 
mol) was added dropwise to the flask at room temperature. After 3 hours, the reaction mixture was poured into ice water 
to deposit crystals, which were collected by filtration. In this way, a compound B-3-X was obtained in 85% yield. 
[021 0] Then, the compound B-3-X (0.85 moD. KOH(0.85 moO. water (500 mL). and a 37% HCHO aqueous solution 
(5.0 mol) were placed in a flask. After being kept at 50^*0 for 5 hours, the reaction mixture was neutralized with acetic 
acid and concentrated under a reduced pressure. Then, 500 mL of water was added to the concentrated product and 
the resultant reaction ntixture was extracted with ethyl acetate. The extract was dried with magnesium sulfate. After 
being dried, the solvent was removed from the extract under a reduced pressure. In this way. a methylol compound B- 
3 (an oily product) was obtained. The compound B-3 was characterized to have the illustrated B-3 structure by ^ H NM R, 
infrared spectrometry, and mass spectrometry. 



OH OH OH 




NHj NHGOC4H9 NHCOC4H9 



B-3-X B-3 



[Synthesis of a phenolic polymer represented by the genera! formula l-{1)] 
(Synthesis Example 1-4: Synthesis of BP-1) 

[0211] The compound A-4 (0.5 mol), m-cresol (0.5 moQ. a 37% HCHO aqueous solution (0.8 mol), and oxalic acid 
(0.002 md) were placed In a flask and the reaction mixture was refluxed at ISO'^C for 6 hours. Then, the reaction mix- 
ture was poured into an aqueous solution comprising methanoVwaler = 200/800 mL The resultant mixture was stirred 



66 



EP0 982 123 A2 

and subjected to recrystallization. Aft^ decantation, the oil layer was poured into 1 L of water. The resultant mixture was 
stin-ed and subjected to reprecipitation, followed by drying the precipitate, to obtain a phenolic polymer BP-1 . A weight 
average molecular weight of the phenofic polymer BP-1 was determined by GPC (using polystyrene as a standard siA>- 
stance) to have 4800. 

5 

(Synthesis Example 1-5: Synthesis of BP-2) 

[021 2] The procedure of Synthesis Example 1-4 was repeated, except that the compound A-4 (0.5 mol) was replaced 
with the compound D-3 (0.5 mol). In this way. a phenolic polymer BP-2 was obtained. A weight average molecular 
10 weight of the phenolic polymer BP-2 was determined by GPC (using polystyrene as a standard substance) to have 
6500. 

(Synthesis Examples 1-6 to 1-16: Synthesis of BP-3 to BP-13) 

IS [021 3] Phenolic polymers BP-3 to BP-1 3 were obtained by repeating the procedure of Synthesis Example 1-4, except 
that the compound A-4 (0.5 moO was replaced with each of the illustrated phenol compounds (0.5 mol each) as shown 

in Table 10. 

[0214] The weight average molecular weights of the polymers listed in Table 1 0 were determined by GPC in the same 
manner as in the examples described above. 

20 



Table 10 





Phenolic polymer repre- 
sented the general for- 
mula (1) 


by Illustrated compound 


phenol Weight average 
molecular weight 


S.E' 1-6 


BP-3 


B-4 


5500 


S.E/ 1-7 


BP-4 


C-5 


5400 


S.E.' 1-8 


BP-5 


D-6 


5500 


S.E/ 1-9 


BP-6 


E-3 


4000 


S.E.* 1-10 


BP-7 


F-1 


5500 


S.E.M-11 


BP-8 


G-1 


20000 


S.E.* 1-12 


BP-9 


S-2 


4000 


S.E' 1-13 


BP-10 


S-7 


4000 


S.E.* 1-14 


BP-11 


S-10 


4200 


S.E.* 1-15 


BP-1 2 


S-14 


8000 


S.E.* 1-16 


BP-13 


S-33 


4000 



S.E.*: Synthesis Example 



45 (Synthesis Example 1-17: Synthesis of BP-14) 

[0215] The compound D-3 (0.5 mol) phenol (0.5 mol), a 37% HCHO aqueous solution (0.8 mol), and oxalic acid 
(0.002 mol) were placed in a flask and the reaction mixture was refluxed at 130°C for 6 hours. Then, the reaction mix- 
ture was poured into an aqueous solution comprising melhanoWVyater = 200/800 mL The resultant mixture was stirred 
50 and subjected to recrystallization. After decantation. the oil layer was poured into 1 L of water. The resultant mixture was 
stirred and subjected to reprecipitation, followed by drying the precipitate, to obtain a phenolic polymer BP-1 4. A weight 
average molecular weight of tiie phenolic polymer BP-14 was determined by GPC (using polystyrene as a standard 
substance) to have 6000. 

55 (Synthesis Exan^eMS: Synthesis of BP-15) 

[0216] The methyld compound B-3 obtained in Synthesis Example 1-3 (0.3 mol). phenol (0.5 mol). a 37% HCHO 
aqueous solution (0.2 moO, and oxalic acid (0.002 mol) were placed in a flask and the reaction mixture was refluxed at 
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10 



15 



20 



25 



130*^0 for 6 hours Then, the reaction mixture was poured into an aqueous solution comprising methanol/water = 
200/800 mL The resultant mixture was stirred and subjected to recrystallization. After decantation. the oil layer was 
Doured into 1L of water. The resultant mixture was stirred and subjected to repreclpitation. followed by drying tiie pre- 
cipitate, to obtain a phenolic polymer BP-15. A weight average molecular weight of the phenolic polymer BP-15 was 
determined by GPC (using polystyrene as a standard substance)to have 4500. 

(Synthesis Example 1-19: Syntiiesis of BP-16) 

[0217] The procedure of Synthesis Example 1-5 was repeated, except that the 37% HCHO aqueous solution (0.8 mo!) 
was replaced with acetaldehyde (0.8 mol). In this way. a phenolic polymer BP-16 was obtained. A weight average 
molecular weight of the phenolic polymer BP-16 was determined by GPC (using polystyrene as a standard sub- 
stance)to have 6000. 

(Example 1-1 to 1-16. Comparative Example 1-1 to 1-3): Negative-type image recording materials 

1021 8] An aluminum plate (material 1 050) having a thickness of 0.30 mm was degreased by washing with trichloroeth- 
yiene A roughening treatment was applied to the aluminum plate by graining the surface with a nylon and with a sus- 
pension in which a 400-mesh powder of pumice stone was suspended in water, then washed with water. The plate was 
etched by being immersed in a 25% aqueous solution of sodium hydroxide of 45*'C for 9 seconds and washed witii 
water The plate was further immersed in a 2% HNO3 for 20 seconds and washed with water. The etching amount of 
tiie grained aluminum plate was about 3 g/m^. Then, tiie plate was sul)jected to a direct current anodic oxidation by 
using 7% H2SO4 as the electrolyte solution and a current density of 1 5A g/dnf to provide a film of 3 g/m^ on the surface 
of the plate The resulting plate was washed wrth water and dried. Then, the following primer solution was applied to the 
aluminum plate, and the plate was dried at 80»C for 30 seconds. The amount applied after drying was 10 g/m . 

[Primer solution] 



30 



[0219] 





p-Alanine 


0.10 g 




Phenylphosphonic acid 


0.05 g 


35 


Methanol 


40 g 




Pure water 


60 g 



40 



[02201 Then 1 9 kinds of solulions [l-o-l] to II-a-19] were prepared with changing the kind of the phenolic polymer 
represented by the general formula l-(1) in the present invention or the Wnd of other polymer for use in Comparatve 
Examples, in the following solution [l-a]. These solutions were respectively appHed on aluminum plates which had be«i 
primed as described above, then the plates were dried at 100«C for one minute to give negative-type planographic pnnt- 
ing plates [I-0-I] to [l-a-tS]. The amount applied after drying was 1.4 g/m^. 

45 Solution [l-a]: 
10221] 



Cross-linking agent [CR-1] 


0.50 g 


Phenolic polymer shown in Table 1 1 


1.50 g 


Acid generating agent [SH-3] 


0.20 g 


Infrared ray absorbing agent absorber [IK-1] 


0.10 g 


Coloring agent (AlZEN SPILON BLUE C-RH. manufactured by Hodogaya Chemical Co.. Ltd.) 


0.015 g 
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(oorttinued) 



Ruorine-conlaining surfactant (Megafac F-177. manufactured by Dainippon Ink and Chemicals Inc.) 
Methyl ethyl ketone 

Methyl alcohol 



0.06 g 
15g 
7.0 g 



10 



[0222] The phenolic polymers used in the solutions [Ikx-1] to [l-a-19] are shown in Table 1 1. The structures of the 
cross-linking agent ICR-IJ. the add generating agent [SH-3]. and the infrared ray absorbing agent [IK-IJ are given 
below. 



Table 11 







rnenoiic poiyrner 


Ex. ' 1-1 


[l-a-lj 


rD-l 


Ex.'^ 1-2 


[l-a-z] 


rO~c. 


Ex. ' 1-3 


[ha-3] 




Ex. ' 1-4 


n _ ill 

[l-a-4] 




Ex. ' 1-5 


[l-a-5j 


rD-0 


Ex*^ 1-6 




PB-6 


Ex/^ 1-7 


[l-a-7] 


Phenol novoIak/BP-7=50/50wl% 


Ex.*^ 1-8 


[l-a-8] 


Phenol novolak/BP-8=50/50wt% 


Ex.*^ 1-9 


[l-a-9] 


Phenol novolaWBP-9=50/50wt% 


Ex."" 1-10 


[l-a-10] 


Phenol novolak/BP-10=50/50wt% 


Ex.'^ 1-11 


[l-a-11] 


PoIyhydroxystyrene^P-l 1=50/50wt% 


Ex.*^ 1-12 


[l-a-12] 


Polyhydroxystyrene/BP-1 2=50/50wt% 


Ex."" 1-13 


[l-a-13] 


Polyhydroxystyrene^P-1 3=50^0wt% 


Ex."^ 1-14 


[l-a-14] 


Polyhydroxystyrene/BP-1 =50/50wt% 


Ex.'i 1-15 


[l-a-15] 


m/p*cresoi novolak/BP-1=50/50wt% 


Ex.'^ 1-16 


[l-a-16] 


my|3-cresol novoIak/BP-2=50/50wt% 


C.E.'2 1-1 


[|.a-17] 


Phenol novolak 


C.E."2 1-2 


[l-a-18] 


Polyhydroxystyrene 


C.E."2 1-3 


[l-a-19] 


m/p-cresol novolak 



Ex.*'': Example 

C.E."^: Comparairve Exainple 

4S 



SO 
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OH 




Cross-linking agent [CR-1] 



10 

Acid generating agent [SH-31 
0 




CIO4. 



(Evaluation of sensitivity) 

[0223] The resulting negative-type planographic printing plates [l-a-l] to [l-a-19] were exposed to a scanning beam 
45 of a semiconductor laser emitting infrared rays in the wavelength range of from 830 to 850 nm. After the exposure, the 
exposed plates were thermally treated at 1 10^C for 15 seconds by means of a panel heater and then processed with a 
developing solution DP-4 manufactured by Fuji Rim Co.. Ltd. (by dilution with water at a ratio of 1 :8). Based on the line 
width of the image obtained, laser output power, loss of the power in the optical system, and scanning speed, the 
amount of energy required for recording was calculated. The amount of energy was used as an indicator to express 
so sensitivity 

(Evaluation of storage stability) 

[0224] The above-described printing plates before exposure to laser were left for 3 days under a Wgh humidity con- 
55 dition (75% RH at AS'^C), then exposed in the above-described way, and the amount of energy required for recording 
was calculated. In this way, the difference between the amounts of energy required before and after the storage under 
a high hurrtdity condition was calculated. A planographic printing plate, which exhibits a difference of 20 mJ/cm^ or less, 
is acQudged to be desirable from the stand|point of production and to have good storage stability. 
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[0225] The results are all shown in Table 12. 



Table 12 



5 




Negative-type piano- 
graphic printing plate 


r nenoiic poiymci 


Ocsi loiuvity ^iiiu/uii y 


5^tiraa@ stahilitv 

(mJ/cm2) 




Ex. ^ 1-1 


[ho-lj 






10 




Ex."" 1-2 


[l-a-21 


PB-2 


160 


10 


W 


Ex/*" 1-3 


[l-a-3] 


PB-3 


170 


10 




Ex."" 1-4 


[I-0-4] 


PB-4 


160 


15 




Ex/^ 1-5 


[l-a-S] 


PB-5 


170 


10 


15 


cX- l-o 


ll-(X"OJ 




180 


10 




Ex."^ 1-7 


[l-a-7] 


Phenol novolak/BP- 
7=50/50wt% 


160 


10 


20 


Ex.'^ 1-8 


[I-a-81 


Phenol novolak/BP- 
8»50/50wt% 


160 


10 


Ex."^ 1-9 


[1^-91 


Phenol novolak/BP- 
9=50/50virt% 


170 


10 


25 


Ex.*^ 1-10 


[l-a-10] 


Phenol novolak/BP- 
10=50/50wt% 


175 


10 




Ex.'"* Ml 


[l-a-111 


Polyhydroxysty- 

rene/BP- 

11s50/50wt% 


170 


15 


30 


Ex.'^ 1-12 


[l-a-12] 


Pdlyhydroxysty- 

rene/BP- 

12=50/50wt% 


180 


15 


35 


Ex/^ 1-13 


Il-a-13] 


Polyhydroxysty- . 

rene/BP- 

13=50/50wt% 


160 


10 




Ex/^ 1-14 


[l-a-14] 


Polyhydroxysty- 

rene/BP- 

i-5n^0wt% 


165 


15 


40 


bx. i-io 




m/o-cresol 

novolak/BP- 

1=50/50wt% 


170 


10 


45 


Ex/^ 1-16 


II-a-16] 


m/p-cresoI 

novolak/BP- 

2=50/50wt% 


170 


10 




c.e;2 1-1 


[l-a-17] 


Phenol novolak 


200 


50 




C.E/2 1-2 


[l-a-18] 


Polyhydroxystyrene 


180 


60 


50 


c.e;2 1-3 


tl-a-191 


nVp-cresol novolak 


250 


40 


55 


Note) 

Phenol novolak (produced by polycondensatlon between phenol and fomialdehyde and having a weight average 
molecular weight of 3000) 

Polyhydroxystyrene (commercially available Mamka Linker MS4P manufactured by Maruzen Petrochemical Co.. 
Ltd.) 

m/p-cresol novolak (produced by polycondensation between m-cresol/p-cresol (at a molar ratio of 60:40) and formal- 
dehyde and having a weight average molecular weight of 5000) 



Ex.*1: Example 

C.E.*2: Comparative Example 
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[0226] As shown in Table 1 2, the images could be recorded on all of the planographic printing plates of Examples I- 
1 to 1-16 using the phenolic polymers of the present invention with an amount of energy of 200 mJ/cm^ or less. There- 
fore, it can be understood that these planograjrfiic printing plates have higher sensitivity in comparison with the piano- 
graphic printing plates (Comparative Examples 1-1 to 1-13) which did not use the phenolic polymers of the present 
5 invention. In addition, in the planographic printing plates of Examples 1-1 to 1-16, the inaease of the amount of energy 
required for exposure of the planographic printing plates after the storage period was slight and therefore the storage 
stability under a high humidity condition was very good. 

[0227] On the other hand, the planographic printing plates of Comparative Examples 1-1 to 1-3. which did not use the 
phenolic polymers of the present invention, did not exhibit high sensitivity, or did not satisfy the requirement of high sen- 
70 sitivity and storage stability at the same time even if they exhibited high sensitivity because the storage stability was 
poor. 

(Examples 1-1 7 to 1-32. Comparative Examples 1-4 to 1-6): positive-type planographic printing plates 

15 [0228] Positive-type planographic printing plates [l-p-1] to [l-p-19] were obtained by repeating the procedures of 
Exanples 1-1 to 1-1 6 and Comparative Examples 1-1 to 1-3. respectively, except that the cross-linking agent [CR-1] and 
the add generating agent [SH-3] were eliminated from the solution [l-a]. 

[0229] As in Examples 1-1 to 1-1 6 and Comparative Examples 1-1 to 1-3. the resulting positive-type planographic print- 
ing plates [l-p-1] to [l-p-19] were exposed to a scanning beam of a semiconductor laser emitting infrared rays in the 

20 wavelength range of from 830 to 850 nm. After the exposure, the exposed plates were processed with a developing 
solution DP-4 manufactured by Fuji Rim Co., Ud. (by dilution with water at a ratio of 1 :8). Based on the line width of the 
image obtained, laser output power, loss of the power in the optical system, and scanning speed, the amount of energy 
required for recording was calculated. The amount of energy was used as an indicator to express sensitivity. 
[0230] In addition, as in Exanples 1-1 to 1-16 and Comparative Examples 1-1 to 1-3, the difference between the 

25 amounts of energy required before and after the storage was calculated for evaluation. 
[0231 ] The results are shown in Table 1 3. 



30 



35 



40 



45 



so 



55 
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Table 13 





Positive-type piano- 
graphic printing plates 


Sensitivity (mJ/cm^ 


Storage stability 


Ex. ^ 1-17 


[l-p-1] 


120 


in 


Ex."* 1-18 


[l-p-21 


120 


lU 


Ex. ^ 1-19 


[l-p-3] 


no 


lO 


Ex."* 1-20 


[l-p-4] 


no 


lO 


Ex/"" 1-21 


[l-p-51 


120 


lO. 


Ex/** 1-22 


[l-p-6] 


120 


1 c 
lO 


Ex.""' 1-23 


[l-p-7] 


115 




Ex/^ 1-24 


[l-p-8] 


120 


10 


Ex. ^ 1-25 


[l-p-9] 


120 


15 


Ex. ^ 1-26 


[l-p-10] 


125 


lO 


Ex. ^ 1-27 


[l-p-11] 


130 


1 O 


Ex. ^ 1-28 




130 


10 


bx. i-^y 


[i-p-ioj 


125 


15 


Ex."" 1-30 


[|.p-14] 


120 


20 


Ex."* 1-31 


[l-p-15] 


135 


10 


Ex."* 1-32 


II-p-16] 


125 


10 


C.E.'2|-4 


[|.p-17] 


165 


50 


C.E;2 1-5 


n-p-18] 


150 


60 


C.E.*2 1-6 


n-p-191 


180 


50 



Ex/V Example 

C.E.'^. Comparative Example 



[0232] As shown in Table 1 3, all of the planographic printing plates of Examples 1-1 7 to 1-32 using the phenolic poly- 
mers Of the present invention had higher sensitivity in comparison with the planographic printing plates (Comparative 
Examples 1-4 to 1-6) which did not use the phenolic polymers of the present invention. In addition, in the planographic 
printing plates of Examples 1-7 to 1-32, the inaease of the amount of energy required for exposure of the planographic 
printing plates after the storage under a high humidity condition was slight and therefore the storage stability under a 
high humidity condition was very good. On the other hand, in the planographic printing plates of Comparative Examples 
1-4 to 1-6. the increase of the amount of energy required for exposure of the planographic printing plates after the stor- 
age under a high humidity condition was larger and therefore the storage stability was insufficient. 
[0233] As descrbed above, the planographic printing plates of the present invention. Irrespective of negative and pos- 
itive types, had sensitivity and storage stability enhanced at the same time to a satisfactory level. 

Examples II 

[Synthesis of binder polymers) 

(Synthesis Example 11-1: Synthesis of Polymer P-1. [a specific example of ttie general formula ll-(2)]) 

[0234] To 1 00 g of commercially available po!y-p-hydroxyistyrene (H-1 . having a weight average molecular weight of 
20.000) and 30 g of p-tosy!isocyanate was added 200 mL of acetone and tiie reaction mixture was refluxed for 24 hours. 
Then, the reaction mixture was subjected to a reprecip'rtation treatment using water. After being washed witfi a mixture 
of mettianolAwater = 2/8, the precipitate was collected by filtration and dried. In this way, 120 g of a binder polymer [P- 
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1] was obtained. 

[0235] The structure of the functional group [M-3] showwi in Table 9 was identified by NMR. A weight average 
molecular weight (Mw) of the binder polymer P-1 thus obtained was determined by GPC (Mw = 20.000). 

5 (Synthesis Example 11-2: Synthesis of P-2, [a specific example of the genera! formula ll-(1)]) 

[0236] To 1 00 g of commercially available nvcresol novolak (N-2. having a weight average molecular weight of 3000) 
and 30 g of p-tosylisocyanate was added 200 mL of acetone and the reaction mixture was refluxed for 24 hours. Then, 
the reaction mixture was subjected to a repredpitation treatment using water. After being washed with a mixture of 
10 methanol/water = 2/8, the precipitate was collected by filtration and dried, to obtain 1 10 g of a binder polymer [P-2]. 
[02371 The structure of the functional group [M-3] shown in Table 9 was identified by ""H NMR. A weight average 
molecular weight (Mw) of the binder polymer P-2 thus obtained was determined by GPC (Mw ^ 3.000). 

(Synthesis Example 11-3: Synthesis of P-3, [a specific example of the general formula ll-(2)]) 

[0238] TTie procedure of Synthesis Example 11-1 was repeated, except that the poly-p-hydroxylstyrene was replaced 
with the following polymer (ll-F-1 , having a weight average molecular weight of 20.000). In this way. 1 20 g of a binder 
polymer [P-3] was obtained. 

[0239] The structure of the functional group [M-3] shown in Table 9 was identified by NMR. A weight average 
20 molecular weight (Mw) of the binder polymer P-3 thus obtained was determined by GPC (Mw = 20.000). 



9H3 

com-\ /-OH ii^p^i 




30 



(Synthesis Example 11-4: Synthesis of P-4. [a specific example of the general fonnula ll-(2)]) 

[0240] The procedure of Synthesis Example 11-1 was repeated, except that the poly-p-hydroxylstyrene was replaced 
with the following polymer (ll-F-2. having a weight average molecular weight of 15000). In this way. 1 15 g of a binder 
polymer [P-4] was obtained. 

[0241] The structure of the functional group [M-3] shown in Table 9 was identified by NMR. A weight average 
molecular weight (Mw) of the binder polymer P-4 thus obtained was determined by GPC (Mw = 15.000). 




II-F-2 



(Synthesis Example 11-5: Synthesis of P-5, [a specific example of the general fomiula Il-(1)]) 

[0242] To 1 00 g off phenoWbrmaldehyde novolak (N-1 . having a weight average molecular weight of 1 500) and 30 g 
of phenyiisocyanate were added 50 g of triethylamine and 200 mL of acetone and the reaction mixture was refluxed for 
24 hours. Then, the pH value of the reaction mixture was acJiusted to 2 by dilute hydrochloric acid and tiie reaction mix- 
ture was subjected to a repredpitation treatment using water. After being washed with a mixture of melhanol/water = 
4/6, the precipitate was collected by filtration and dried. In this way, 125 g of a binder polymer [P-5] was obtained. 
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[0243] The structure of the functional group [M-3] shown in Table 9 was Identified by NMR. A weight average 
molecular weight (Mw) of the binder polymer P-5 thus obtained was determined by GPC (Mw = 1 .500). 

(Synthesis Example 11-6: Synthesis of P-6. [a specific example of the general fbmiula ll-(1)D 

[0244] The procedure of Synthesis Example 11-5 was repeated, except that the phenylisocyanate was replaced with 
butylisocyanate. In this way. 1 1 5 g of a binder polymer [P-S] was obtained. 

[0245] The structure of the -CONH-nBu group was identined by H NMR. A weight average molecular weight (Mw) 
of the binder polymer P-6 thus obtained was determined by GPC (Mw « 1 .500). 

(Synthesis Example 11-7: Synthesis of P-7. [a specie example of the general formula ll-(1)D 

[0246] The procedure of Synthesis Example II-5 was repeated, except that the phenylisocyanate therein used was 
replaced with benzylisocyanate. In this way. 100 g of a kwnder polymer [P-7] was obtained. 

[0247] The structure of the -CX>-NH-CO-C6H5 was identified by ^ H NMR. A weight average molecular weight (Mw) of 
the binder polymer P-7 thus obtained was determined by GPC (Mw = 1.500). 

(Example 11-1 to 1-14. Comparative Example 11-1 to 11-5): negative type 

[0248] An aluminum plate (material 1050) having a thickness of 0.30 mm was degreased by washing with trichloroeth- 
ylene. A roughening treatment was applied to the aluminum plate by graining the surface with a nylon and with a sus- 
pension in which a 400-mesh powder of pumice stone was suspended in water, then washed with water. The plate was 
etched by being immersed in a 25% aqueous solution of sodium hydroxide at 45"C for 9 seconds and washed with 
water. The plate was further immersed in a 2% HNO3 for 20 seconds and washed with water. The etching amount of 
the grained aluminum plate was about 3 g/m^. Then, the plate was sut^ected to a direct current anodic oxidation by 
using 7% H2SO4 as the electrolyte solution and a cun-ent density of 1 5A g/dm^. to provide a film on the surface of the 
plate. The resulting plate was washed with water and dried. Then, the following primer solution was applied to the alu- 
minum plate, and the plate was dried at 80X for 30 seconds. The amount applied after drying was 1 0 g/m^. 

30 [Primer solution]: 
[0249] 



10 



IS 



20 



2S 



35 



40 



p-Alanine 


0.10 g 


Phenylphosphonic acid 


0.05 g 


Methanol 


40g 


Pure wat^ 


60g 



45 



so 



[0250] Then. 1 9 kinds of solutions [ll-a-1] to [ll-a-1 9] were prepared with changing the kind of the binder polymer in 
the present invention or the kind of other polymer for use in Comparative Examples, in the following solution [ll-a]. 
These solutions were respectively applied on alunrwnum plates which had been primed as described above, then the 
plates were dried at lOO^C for one minute to give negative-type planographic printing plates [ll-a-1] to [ll-a-19]. The 
amount applied after drying was 1 .4 g/m^. 

Solution [ll-a]: 

[0251] 



55 



Cross-linking agent [CR-1]. 
Binder polymer shewn in Table 14 



0.50 g 
1.50 g 
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(continued) 





Add generating agent [SH-3] 


0.20 g 




Infrared ray absorbing agent absorber [IK-1] 


0.10 g 


5 


Coloring agent (AlZEN SPILON BLUE C-RH. manufectured by Hodogaya Chemical Co.. Ltd.) 


0.015 g 




Fluorine-containing surfactant (Megalac F-177, manufactured by Dainippon Ink and Chemicals Inc.) 


0.06 g 




Methyl ethyl ketone 


15g 


10 


Methyl alcohol 


7.0 g 



[0252] The binder polymers used in the solutions [ll-a-1] to [ll-a-19] are shown in Table 14. The structures of the 
cross-linking agent [CR-I], the acid generating agent [SH-3], and the infrared ray absorbing agent [IK-1] are given 
below. 

75' 

Table 14 





Planographic printing 
plates 


Binder polymer' 


Ex."" 11-1 


[II-a-1] 


P-1 


Ex*'' 11-2 


[ll-a-2] 


P-2 


Ex'"* 11-3 


[ll-a-3] 


P-3 


Ex"" 11-4 


[ll-a-4] 


P-4 


Ex*^ 11-5 


[ll-a-5] 


P-5 


Ex"* 11-6 


[ll-a-6] 


P-6 


Ex'^ 11-7 


[ll-a-7] 


P-7 


Ex"" 11-8 


[ll-a-8] 


P-1/ll-F-1=50/50wt% 


Ex*"* 11-9 


[ll-a-9J 


P-1/II-F-2=50/50wt% 


Ex"* 11-10 


[II-a-1 0] 


P-3/N-1=50/50wt% 


Ex"" 11-11 


[II-a-1 1] 


P-4/N-2=50/50wt% 


Ex"* 11-12 


[II-a-1 2] 


P-5/ll-H-1=50/50wt% 


Ex'^ 11-13 


[II-a-1 3] 


P-6/ll-H-1=50/50wt% 


Ex"* IM4 


[II-a-1 4] 


P-7/ll-F-1=50/50wt% 


C.E.*2 IM 


[II-a-1 5] 


Phenol/formaldehyde novolak (N-1) 


C.E.'2 11-2 


[II-a-1 6] 


m-cresol/fomialdehyde ncvolak (N-2) 


CE.'2 11-3 


[II-a-1 7] 


poly-p-hydroxystyrene (ll-H-1) 


C.E.*2 11-4 


[II-a-1 8] 


ll-F-1 


C.E.*2 11-5 


[II-a-1 9] 


ll-F-2 



Ex*^: Example 

C.E*^: Comparative Example 

so 
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OC2H5 

Infrared ray absorbing agent [IK-1] 




(Evaluation of sensitivity) 

[0253] TTie sensitivity of the resulting negative-type planographic printing plates [ll-a-1] to [li-a-19] was evaluated in 
the same manner as the evaluation of the negative-type planographic printing plates [l-a-1] to [l-a-19]. 

(Evaluation of storage stability) 

[0254] The storage stability of the resulting negative-type planographic printing plates [M-a-1] to [ll-a-1 9] was evalu- 
ated in the same manner as the evaluation of the negative-type planographic printing plates [l-a-1] to [l-a-19]. 
[0255] The results are all shown in Table 15. 
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Table 15 





Negative-type piano- 
graphic printing plates 


Binder polymer 


Sensitivity (mJ/cm^) 


Storage stability 


Ex.*"* 11-1 


[ll-a-1] 


r-1 




in 


Ex. ^ 11-2 


[ll-a-2] 


r-2 


lOU 




Ex. ^ 11-3 


[ll-a-3] 


P-o 




in 


Ex."* IM 


[ll-a-4] 


D Jl 






Ex."" 11-5 


[ll-a-5I 


r-5 


IhO 


in 


Ex/'' 11-6 


[ll-a-6] 


P-6 


lOU 


1 n 
lU 


Ex.""' 11-7 


[ll-a-7J 


P-7 




la 


Ex.*'' 11-8 


[ll-a-8] 


P-1/ll-r-1 =50/50wt% 




ID 


Ex ^ 11-9 


[ll-a-9J 


P-1/ll-F-2=50/50wt% 


145 


15 


Ex.*^ 11-10 


[ll-a-10] 


P-3/N-1=50/50wt% 


145 


20 


Ex;"" 11-11 


[ll-a-11] 


P-4/N-2=50/50wt% 


150 


10 


Ex/^ 11-12 


[ll-a-12] 


P-5/II-H-1=50/50wl% 


150 


10 


Ex/^ 11-13 


[li-a- loj 


r-D/ii n- 1— OU/OUWiyo 


160 


10 


(- *1 II 4 >| 

Ex. ' 11-14 


rii M iAl 

[Il-a-i4j 


r-//ii-r- is=ou/ouwr/o 


145 


10 


C.E.'^ Il-l 


ril-a-151 


Phenot/formaldehyde 
novolak (N-1) 


190 


40 


C.E.'2 11-2 


III-a-16J 


m-cresol/formaldehyde 
novolak (N-2) 


200 


50 


C.E.*2 11-3 


[ll-a-17] 


poly-p-hydroxystyrene 
(ll-H-l) 


- 190 


50 


C.E/2 11-4 


[lt-a-18] 


ll-F-1 


180 


50 


C.E/^ 11-5 


tll-a-19] 


ll-F-2 


160 


60 



Ex.*^: Example 

C.E.'^: Comparative Example 



[0256] As shown in Table 15, the inrages could be recorded on all of the planographic printing plates of Examples II- 
1 to 11-1 4 using the binder polymers of the present invention with an amount of energy of 1 60 mJ/cm^ or less. Therefore, 
it can be understood that these planographic printing plates have higher sensitivity in comparison with the planographic 
printing plates (Comparative Examples 11-1 to 11-5) which did not use the binder polymers of the present invention. In 
addition, in the planographic printing plates of Examples 11-1 to 11-14. the increase of the amount of energy required for 
exposure of the planographic printing plates after the storage period was slight and therefore the storage stability under 
a high humidity condition was very good. 

[0257] On the other hand, the planographic printing plates of Comparative Examples 11-1 to 11-5. which did not use the 
binder polymers of the present invention, did not exhibit high sensitivity, or did not satisfy the requirement of high sen- 
sitivity and storage stability at the same time even if they exhibited high sensitivity because the storage stability was 
poor. 

(Examples 11-15 to 11-28. Comparative Examples 11-6 to 11-10): positive type 

[0258] Positive-type planographic printing plates [II-p-1] to [ll-p-19] were obtained by repeating the procedures of 
Examples 11-1 to 11-14 and Comparative Examples 11-1 to 11-5, respectively, except that the cross-linking agent [CR-1] 
and the add generating agent [SH-3] were eliminated from the solution [ll-a]. 

[0259] As in Examples 11-1 to 11-14 and Comparative Examples 11-1 to 11-5, the resulting positive-type planographic 
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printing plates [ll-p-1] to [ll-p-19] were exposed to a scanning beam of a semiconductor laser enrdtling infrared rays In 
the wavelength range of from 830 to 850 nm. After the exposure, the exposed plates were processed with a developing 
solution DP-4 manufactured by Fuji Rim Co., Ltd. (by dilution with water at a ratio of 1 :8). Based on the line width of the 
image obtained, laser output power, loss of the power in the optical system, and scanning speed, the amount of energy 
required for recording was calculated. The amount of energy was used as an indicator to express sensitivity. 
[0260] In addition, as in Examples 11-1 to 11-14 and Comparative Examples 11-1 to II-5. the difference between the 
amounts of energy required before and after the storage was calculated for evaluation. 
[0261] The results are shown in Table 16. 



Table 16 





Positive-type piano- 
graphic printing plates 


Binder polymer 


oensiuViiy ^rru/CiTr / 


(mJ/cm^) 


Ex'^ 11-15 


[ll-p-1] 


P-1 


110 


10 


Ex.*^ 11-16 


[ll-p-2] 


P-2 


115 


10 


Ex.*^ 11-17 


[ll-p-3] 


P-3 


120 


10 


Ex."* 11-18 


[ll-p-4] 


P-4 


115 


15 


Ex.'^ IM9 


[1I-P-5I 


P-5 


115 


15 


Ex/^ 11-20 


[ll-p-6] 


P-6 


120 


10 


Ex."* 11-21 


[ll-p-7] 


P-7 


115 


10 


Ex.'^ 11-22 


[ll-p-8] 


P-1/ll-F-1=50/50wt% 


120 


15 


Ex/^ 11-23 


[l|.p.9] 


P-1/ll-F-2=50/50wt% 


120 


10 


Ex.'^ 11-24 


[ll-p-10] 


P-3/N-1=50/50wt% 


125 


10 


Ex.'i 11-25 


[ll-p-1 1] 


P-4/N-2=50/50wt% 


120 


10 


Ex."" 11-26 


[ll-p-12] 


P-5/ll-H-1=5Q/50wt% 


125 


10 


Ex'^ 11-27 


[ll-p-1 3] 


P-6/ll-H-1=50/50wt% 


115 


10 


Ex'"* 11-28 


[ll-p-1 4] 


P-7/ll-F-1=50/50wt% 


120 


15 


C.E/2 11-6 


[ll-p-151 


N-1 


150 


60 


C.E;2 ||.7 


[ll-p-1 6] 


N-2 


170 


70 


C.E;2 11-8 


[ll-p-1 7] 


ll-H-1 


160 


50 


C.E;2 11-9 


[ll-p-1 8] 


ll-F-1 


180 


60 


c.e;2 11-9 


[ll-p-18] 


ll-F-1 


180 


60 



Ex.*1 : Example 

C.E.'^: Comparative Example 



[0262] As shown in Table 16, all of the planographic printing plates of Exanrples 11-15 to 11-28 using the binder poly- 
mers of the present invention had higher sensitivity in comparison with the planographic printing plates (Comparative 
Exanples 11-6 to 11-10) which did not use the binder polymers of the present invention. In addition, in the planographic 
printing plates of Examples 11-15 to 1-28, the increase of the amount of energy required for exposure of the planographic 
printing plates after the storage under a high humidity condition was slight and therefore the storage stability under a 
high humidity condition was very good. On the other hand, in the planographic printing plates of Comparative Examples 
II-6 to 11-10. the increase of the amount of energy required for exposure of the planographic printing plates after the stor- 
age under a high humidity condition was larger and therefore the storage stability was insufficient. 
[0263] As described above, the planographic printing plates of ttie present invention, irespective of negative and pos- 
itive types, had sensitivity and storage stability enhanced at the same time to a satisfactory level. 
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Claims 

1 . An image recording material comprising a phenolic polymer, which has on a polymer backbone at least a structural 
unit represented by the following general formula l-(1) and has a molecular weight of 1000 or more, and an infrared 
ray absoriDing agent, 



10 



IS 



20 




25 



30 



wherein Ar"" represents an aromatic hydrocarbon ring which may have a substituent group; each of and R^, 
which may be the same or different, represents a hydrogen atom or a hydrocartxjn group having 12 or less cartx>n 
atoms: n is an integer of 1 to 3; r is an integer chosen in accordance with the molecular weight; X represents a diva- 
lent linking group; Y represents either a di- to quadrivalent linking group having at least one partial structure 
selected from the following groups or a terminal group terminated with a hydrogen atom; and Z is absent when 
Y is a terminal group, but Z represents either a mono-to quadrivalent linking group or a tenminal group when Y Is a 
linking group: 
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A planographic printing plate comprising a substrate having thereon a photosensitive layer comprised of the image 
recording material according to daim 1 . 
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A photosensitive resin conposition comprising a polymer which has at least a structural unit represented by the fol- 
lowing general formula ll-{1) as a polymer backbone or a structural unit represented by the following general for- 
mula ll-(2) as a side chain linted to a polymer backbone and further a phenolic hydroxyl group, 




At 



O— X— Y'-Z' 



II- (1) 




-XM- Ar-H— o— X— Y '-Z 



II- (2) 



wherein Ar represents an aromatic hydrocarbon ring which may have a substituent group; X represents a divalent 
linking group; Y represents a divalent linking group having at least one partial structure selected from the following 
groups; Z represents a monovalent terminal group; and represents a single bond or a divalent linking group 
which contains one or more atoms selected from the group consisting of C. H, N. O. and S and which has 20 or 
less cart>on atoms: 



O 



-NH-C— 



and _Nn_o_ 



4. A photosensitive resin composition comprising a polymer, which has at least a structural unit represented by the 
following general formula ll-(1) as a polymer backbone or a structural unit represented by the following general for- 
mula ll-(2) as a side chain linked to a polymer backbone, and a polymer which has a phenolic hydroxyl group. 




O— X— Y '-Z ' 



II- (1) 




-XM- Ar— i— O— X— Y '-Z 



II- (2) 



wherein Ar represents an aromatic hydrocarbon ring which may have a substituent group; X represents a divalent 
linking group; Y represents a divalent linking group having at least one partial structure selected from the following 
Y'^ groups; Z represents a monovalent terminal group; and X^ represents a single bond or a divalent linking group 
which contains one or more atoms selected from the group consisting of C. H. N, O. and S and which has 20 or 
less carbon atoms: 
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-NH-f- 
O 



— NH-C— 



and — NH-< 



A photosensitive resin oomposition according to claim 3 or 4 which further comprises an infrared ray absorbing 
agent. 

A pianographic printing plate comprising a substrate having thereon a photosensitive layer comprised of the pho- 
tosensitive resin conposrtion according to any one of claims 3 to 5. 
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(54) Photosensitive resin composition, image recording material, and pianographic printing 
plate using the same 

(57) Disclosed is an image recorcfing material or photosensitive resin composition comprising: 

(A-1) a phenolic polymer having a structural unit represented by the following genera! formula on a polymer 
bac}<tx)ne; 

(A-2) a polymer which has a structural unit represented by the following general formula II-(1) as a polymer back- 
bone or a structural unit represented by the following general formula ll-(2) as a side chain attached to a polymer 
backbone and which has a phenolic hydroxy! group; or 

(A-3) a mixture conprising a polymer having a phenolic hydroxyl group and a polymer which has a structural unit 
represented by the following general formula ll-(1) as a polymer backbone or a structural unit represented by the 
following general formula ll-(2) as a side chain of attached to a polymer backbone; and 
(B) an infrared ray absorbing agent Also disclosed are pianographic printing plates using the above-described 
image recording material and photosensitive resin composition. 
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